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1025 HAMILTON STREET 


Engines, Pumps and Machinery 
Repaired Quickly and Well 


The old saying that “a stitch in time saves nine” applies to a steam engine with greater 
force than to most things, for when an engine is in need of repairs, she not only gets worse very 
rapidly, but she becomes a mighty extravagant servant and soon wastes more fuel than would pay 
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the repair bill. 


“* specaty of Repairing Steam Engines and Pumps 
PRESENT POSITION FROM 3 INCHES TO 110 INCHES IN DIAMETER 





WE REBORE CYLINDERS IN 
Dynamo Commutators Turned Off Without Removal. 


Builders of Dash Pots. 
Portable. Planer for Facing Off All Sizes of Hammer Blocks in Present Position. 


Blacksmithing. Steam Power Hammers. 
We Send Experienced Mechanics with Portable Tools to All Parts of the Country 


to Repair Engines and Pumps. 


Portable Milling Machine for Milling off Valve Seats in Position. 


Ice Machine Repairs a Specialty. 
Sole Agents for St. John Self-Adjusting Cylinder Packing. 


Send for our book of useful hints for Engineers. 
Crank-Shaft Journals of all sizes turned off without removal. 


We have.a Special Machine for Reseating Valves in Position, from { to 12 inches in Diameter. 
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WALSH METAL FACE PACKING WALSH COMBINATION GASKETS 


Adapted to all kinds of Steam and Water Packing. Will 
not cut Rods, will not wear rods to shoulder, will not harden 
under compression. More durable than Fiberous Packing. 
Less friction, as it is Lubricant of itself. For Packing En- 
gines, Steam Hammers, Cranes, Valves, Expansion Joints, 
Pumps, Elevators, Accumulators, Hot-Water Plunger Pumps, 
Cotton, Linen and Square Flax Packing in Stock. 


WILL NOT BLOW OUT. 


etc. 


PACKING FOR ELEVATORS A SPECIALTY 


WALSH PACKING CO. 








| | % 3 i Can be used from 10 to 40 times. 
(M8 and 1120 S. 7th St., Phila. ne used from 10 to 40 tim 
A—Fiberous Packing. B—Metal. A—Soft Metal. BB—Rainbow Rubber. Composed of Soft Metal and 
C—Open space to avoii butting when cover is worn off. Rainbow Rubber as shown in cut. Made different widths and thick- 
nesses for man and hand hole Gaskets. . 


D—Section of metal cut out at C. 
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Late with H. B. Underwood & Co. 
General Repairs to Corliss, Greene and 
other Steam Engines, 
Cylinders and Valve Seats 
Rebored in Place 


We make a specialty of repairing Ice 
Machines and Pumps. All work guaran- 
teed strictly first class. 


Office and Works, 
719-721 
NOBLE STREET 


PHILADELPHIA, 
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We make a special- 
ty of Metallic Pack- 
ing for Piston Rods 
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RICHARD H. REILLY (JAMES J. FEARON 





RICHARD H. REILLY, Jr. ~ 


EAGLE IRON WORKS 
REILLY & FEARON 


Successors to Hoff & Fontaine 


Telephone Coteanenet 


Engines, Boilers, Stacks and Tanks 
General Machinists and Iron Founders 
1152-1164 N. THIRD ST., PHILADELPHIA 


Complete Power Plants Steam Fitting Cylinders Bored in Position 
General Repairs to Ice Machinery, Engines, Boilers, Pumps, Etc. 





Bell 42-69 D 
Phones { Keystone 44-65 D 


CYLINDERS OF ENGINES AND PUMPS 
REBORED IN PLACE 


JIAGHINERY 


STACKS, TANKS 


James Gemmell ; 
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General. Engineering Co. 


Engineers, Boiler Makers, Blacksmiths 
J. Gemmell, Supt. Phila., Pa. 764 Swanson 8t. 
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Solomon Machine 60. 


Engineers, Machinists 
and Blacksmiths . 


Emergency Repairs a Specialty. 

Hoisting Engines and Contractors’ Machinery given prompt 
attention. 

Lathe Work 36 inch swing x 22 feet long. 

Planer Work 32 inch x 32 inch x 9 feet. 

‘Cylinders Rebored and Commutators turned without removal. 
Special Machinery Built from Plans. 

Steam Fitting, Pump aud Boiler Work. 


‘920-922 Sansom St. 


Reyorone 45-50 2. Main PHILADELPHIA 
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Here Is A Plastic 


It fits any rod. 
Size of rod and the amount of 


rods, etc. 


523 Locust Street 





It isn’t necessary to do any fine measuring. 


ence. Fits old rodsas wellasnew. Won’t scratch nor harden. 
Has special adaptation to steam hammers, air pumps, piston 
It is sent on trial at our expense. 
send today—while it’s fresh in your mind. 


THE HILEMAN-JAMES COMPANY 


CHAS. BOND, 520 Arch Street 


Metallic Packing 


steam pressure make no differ- 


”’T were well to 





McKEESPORT, PA., U. S. A. We want more good 
representatives for the 


Agent for Philadelphia and Vicinity manufacturing | cities. 
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THE PEERLESS SPIRAL 
STON AND VALVE ROD PACKING 
LOOK FOR THIS LABEL 


ON EVERY BOX 


ESCANABA, MICH., 
Sept., 16, rgor. 
THER PEERLESS RUBBER MEG. Co., 


Sirs :—I wish to.give you 
my testimonial in regard to Peer- 
Valve Rod Pack- 

it for the past 
nd put it to some 
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While in charge of the Escanaba 
& Gladstone Transportation Co.’s 
Steamer “Lotus,” which has a com- 
engine and steam at 140 


22,000 muies on a 





you on the suc- 


A \ 


cess of the same, and assuring you 


Twelve to Eighteen 
Months in High 
Speed Engines 
Without Repacking 


it I shall always recommend it 
when I possibly can, I remain, 
Yours truly 
\LFRED LARSON, 
, Escanaba Water Works 





CAUTION :—A Facsimile of this Label is glued around each and every coil of the genuine Peerless Piston and Valve Rod Packing. 


MADE IN THREE DIFFERENT SHAPES:—STRAIGHT, SPIRAL AND SQUARE SPIRAL 
IN SIZES FROM %{ INCH TO 2 INCHES 


Sole Manufacturers of the 
Celebrated “Rainbow Packing,” “Peerless Piston and Valve Rod Packing,” “Eclipse Sectional 
Rainbow Gasket,” “Hercules Combination,’ “Honest John,” “Zero,” 
“Success,” “Arctic” and “Germane Packings.” 


Manufactured, Patented and Gopyrighted Exclusively by 


THE PEERLESS RUBBER MANUFACTURING COMPANY 


16 Warren Street, New York 
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A Power Plant Using “White Coal” of the Swiss Alps 


By FRANK C. PERKINS. 

many cities and towns for light, power and railway work, and 
one village is contemplating its use for furnishing all of the 
necessary heat for the residence section during the winter 
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There are more than two hundred power plants in Switzer- 
land and of this number fully 90 per cent. utilize water power 
for operating the electrical generators which supply the 


























Thury Direct Current Generators and Turbines at Combe Garot, Switzerland 
It is proposed to develop 10,000 horse-power in 
the mountains near by and transmit the current to the town 


for light, heat and power. 
The accompanying illustration and diagram shows the 


necessary current for transMission toa distance. Thesnow months. 


and ice of the Alps in melting furnish a well sustained source 
of power, even during the summer season, and the ‘‘white coal’”’ 
of Mont Blanc, and other mountains of Switzerland, is used in 
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power plant of Combe-Garot and the power transmission line 
which extends a distance of 52 kilometers (32 miles) to La 
Chaux de Fonds and Le Locle. The Thury high tension 
Direct Current power transmission system is used with series 
machines constructed by the Compagnie de 1I’Industrie Elec- 
trique, of Geneva, Switzerland. By following the diagram it 
will be noted that the four generators.indicated at the power 
house at Combe-Garot are connected in series with the line 
which extends to the towns above mentioned where motors 
are placed in series at the sub-stations, the interior of one of 
which is seen on the front cover of this issue. 
*~ At the power-house the head of water is 91 meters and the 
turbines have discharge of 5 cubic meters per second. The 
capacity is 3000 horse-power and the machines when con- 
nected and working under full load supply a current of 150 
amperes and 14,400 volts. Each receiving station is equipped 
with motor-generators, the latter supplying a current of 500 
volts or 120 volts for railway or lighting service. The motor- 
generator groups consist of 150 ampere constant current series 
motors of the Thury type directly connected to shunt or 
compound wound dynamos, one on either side by elastic in- 
sulating couplings. The current from the dynamos are also 
used to charge storage batteries, which are employed in con- 
nection with the lighting and power circuits. 

The power-house was designed for nine turbines and gen- 
erators, eight of which can be operated at once from the water 
available, the ninth being held in reserve for use in case of an 


emergency. The six machines in operation are each capable 


of delivering 150 amperes at 1800 volts, the speed of the is < 


machines being 300 revolutions per minute. 

The armatures of these dynamos measure 1250 m.m. (49 
inches) in diameter. The loss on the line at full load is 6 per 
cent. and at half load 12 per cent., while at one-fourth full load 
the loss is 24 per cent.; so that as the efficiency increases as 
the load increases, it is desirable that the plant should operate 
at as nearly full load as possible. 

The reservoir to which the water is carried is located on the 
mountain side and two pipes convey the water to the turbines 
in the power-house the fall being about 300 feet. "These pipes 
together measures 200 meters (656 ft.) in length and are II00 
m.m. (about 44 inches) in diameter. 

There are three shifts of men who look after the power-house, 
each working eight hours, and while they are required to throw 
on or off any new machines which may be required with the 
varying load, all moderate variations are taken care of by the 
automatic apparatus without difficulty and without any 
attention whatever. The current always remains constant 
150 amperes regardless of the load, but the voltage increases 
or decreases as the load varies and the automatic governors 
control the turbines requiring them to increase or decrease in 
speed and thus varying the potential as required. 

An over head transmission line is used throughout and for a 
distance of 10 kilometers from the power-house the two wires, 
one of which is the return, are both carried on the same poles 
which are placed 80 meters (262 ft.) apart. At this point one 
of the lines branches to Le Locle and the other to La Chaux 
de Fonds, as will be noted in the diagram of the circuits, and 
map Fig. 1, while it will be noted that the two sub-stations 
are connected by another line, which thus completes the series 


circuit. The conductors have a cross section of 150 m.m. 


(.23 in.) and near the power station the transmission line rises 


to the great height of 1350 meters pices ft. 1), passing the river 
and over the mountain on its way to the sub-stations. 

The sub-station at Locle is very much the same as at La 
Chaux de Fonds, except that there are no electric railway 
generators and a reserve steam plant is installed to help out 
on heavy loads when the water is low. 

The current is'mostly used for driving motors, the total load of 
which is about 2000 horse-power, although the distribution 
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Thury Series Direct Current Power Transmission Line, extending 50 kilo- 
meters from power house at Combe Garot, Switzerland 


circuits of 150 volts, 300 volts are also employed for arc and 
incandescent lamps and at La Chaux de Fonds an electric 
trolley line is in operation which is supplied from a 500 volt 
direct current generator driven by one of the series high ten- 
sion motors. 

Many of the manufacturers along the line utilize the power 
directly from the high tension wires, motors from 20 horse- 
power to 100 horse-power being operated as series high tension 
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machines. The whole current of 150 amperes from the station 
at Combe-Garot passes through these machines, which have a 
total capacity of about 400 horse-power. 

The La Chaux de Fonds receiving station was designed for 
eight sets of motor-generators, each of a capacity of 260 horse- 
power. The two sets seen in the foreground of illustration 
on front cover are compensator sets of 75-horse-power each 
and are used for balancing the circuits, the lighting being 
arranged on the three-wire system. The two generators of 
the balancing sets supply 160 volts each and thus balance the 
320 volt circuit, which is feed from the large generators. The 
balancing volts are operated from the high tension line by 
120 horse-power series motors, which are automatically con- 
trolled by the rheostat noted on the top of the machine in the 
centre of each group. 

There are two motor-generators in the background, each 
having a capacity of 200 kilowatts. The generators of these 
sets supply a direct current of 320 volts pressure for the three- 
wire lighting distribution. The motors are 260 horse-power 
high tension series motors with automatic controllers or gov- 
ernors, also mounted on the tops of the machines. These 
machines are also arranged so that the 320 volt generators may 
be operated at 550 volts, the winding being specially arranged. 
This allows these generators to be held as a reserve for the 
trolley lines, which are ordinarily operated from the other two 
sets of motor-generators each of 200 kilowatts capacity, also 
allows them to be used for charging two storage batteries 
installed in the sub-station. 

As the 320 volt generators are so wound that they can if 
necessary be worked up to 550 volts, it makes a very desirable 
and flexible arrangement, as during the day when the lighting 
load is low, it can be carried by the storage batteries sup- 
plemented by the compensators while the larger machines 
can all be used on the 550 volt railway and power work. 


a 
Steam Plant Valves 
Part if. 

By R. T. Strom. 


Feedwaters are rarely, if ever, free from mineral or organic 
substances, and as these remaimsafter the water is ev: porated, 
it is clear that there must be some method of removing them 
from the interior of the boiler. This is accomplished by 
means of the blow-off apparatus, located usually at the bottom 
of the rear end of the ordinary return tubular boiler. 

The blow-off pipe is fitted with either a blow-off cock or a 
blow-off valve, the former being the more common, doubtless, 
because of its cheapness and simplicity, though less satisfactory 
than the valve because of its liability to leak. For if there is 
one valve on a steam boiler which is apt to give more trouble 
than all the others combined, it is that which regulates the 
blow-off. 

The blow-off valve is subjected to very severe conditions. 
Through it must pass the mud and grit and loose scale which 
collect at the lowest point in.the boiler, and which the escap- 
ing current entrains. When the valve is closed, after blowing 
off, it is difficult to prevent small particles of scale or sand from 
lodging between the valve and its seat. This at once invites 
leakage and subsequent destruction of the disk or the seat, 
or both. 


The ordinary blow-off cock is illustrated in Fig. 8. It con- 


sists merely of a tapering plug through which is cut a passage 
at least equal in area to that of the pipe to which the valve is 
to be attached. This plug fits into a conical seat formed in 
the valve body. A quarter turn serves to open the valve 
fully or to close it completely. 

However, when open, the hot water passing through it causes 
it to expand and it leaks. If it is tightened so as to prevent 














this, then it becomes well-nigh impossible: to open it again 
when occasion demands. To keep a cock of this kind tight 
by pounding on the top of the plug, or to enable it to be opened, 
by hitting the bottom of the plug, does not add to its length 
of life. Any such procedure may be obviated by the use of a 
plug valve similar to that shown in Fig. 9. In this type the 
plug is perfectly balanced. That is, it is impossible to jam it into 
its seat. This is accomplished by an adjustable bonnet held 
by a lock nut, ‘by which the plug may be forced as tightly as 
necessary to its seat to insure a good joint, and yet permit the 
cock to be opened very easily. The sliding friction due to the 




















Fig. 11 


Fig. 10 


movement of the plug is only that between the two brass rings, 
one of which is stationary and the other of which rotates with 
the plug and the packing. 

With blow-off valves, nevertheless, the great question is one 
of durability, and numerous types of valves have been placed 
on the market which overcome this drawback to a greater or 
less degree. Fig. 10 shows one type of iron angle blow-off 
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valve. The valve disk is made double, alike at both ends, 
and the valve seat ring is similarly constructed. In the disk 
is cut an annular groove corresponing to the seat ring. Into 
this groove asbestos is tightly rammed, thus forming an elastic 
cushion which will adjust itself to the irregularities of the seat 
ring due to particles of scale which may be caught thereon 
when closing the valve. The asbestos is not affected by heat 
or by water and hence forms an admirable packing for the 
groove in the disk. If either the disk or the ring, or both, 
become damaged, they can easily be reversed, since they are 
made double ended, and the valve will be practically renewed. 
In this manner the length of life of the valve is much in- 
creased. 

The main trouble, however, is that loose bits of scale will 
lodge on the valve seat and thus tend to make a leaky valve. 
To overcome this, the valve shown in Fig. 11 has been designed. 
It is similar in many respects to that shown in Fig. 1. How- 
ever, it possesses an improvement in the shape of an ingenious 
method of keeping the valve seat clean at the moment of 
closing the valve. Around the seat ring is a perforated bush- 
ing which forms a guide for the disk. These perforations open 
into an annular space in the valve body which communicates 
with the outlet. A pipe leading from the steam space of the 
boiler is connected at a, which communicates with the annular 
space referred to. When the valve disk is in the open posi- 
tion shown, the water and sediment are discharged through 
the central opening in the seat, In closing the valve, the 
edge of the dist first passes the edge of the bushing, thus 
shutting off the flow of water almost entirely. Then the steam 
issuing from the annular space through the perforations blows 
directly over the face of the séat ring clearing it of any scale 
or sediment which may have been deposited thereon. So that 
when the valve disk finally reaches its seat it forms a tight 
joint, at the same time cutting off the discharge of steam. 
In this valve, the dovetailed slots are filled with Babbitt 
metal which can readily be replaced when the valve becomes 


worn. 


























Li 





Fig. 12 


To make certain that the pressure of the steam in the boiler 
shall not rise above a certain safe limit, the safety valve is 
provided. It is attached close to the boiler, in direct com- 
munication with the steam space. Under no circumstances 
should a stop valve of any character intervene between the 
boiler and the safety valve. It is undoubtedly the most im- 
portant, yet very frequently the most neglected, of steam 
plant valves. As a usual thing, it is placed above the boiler 
at some point where it is out of the way. It should, how- 
ever, be accessible for frequent inspection and lifting from its 


seat. 
The most common form of safety valve is the lever type, such 
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as that illustrated in Fig. 12. This is to be found in most 
of the older steam plants and in those where cheapness is a 
desirable feature. But in the later installations the pop or 
spring safety valve has been used almost exclusively. A form 
of the pop safety valve is shown in Fig. 13. The dead-weight 
type, in which the valve is held to its seat by the weight upon 
its stem, passed from ordinary use with the advent of higher 
steam pressures. 

The pop valve is to be preferred in every way to the lever 
valve. It occupies less space and is less liable to disarrrange- 
ment or injury. In many makes of spring valves the top 


of the valve is enclosed by a casing which is locked to the valve « 

















Fig. 14 


body. This prevents any tampering with the tension of the 
spring. 

With the growing use of higher steam pressure and of super- 
heated steam in large power plants, the question of valves 
and fittings has become a most important one. Where the 
pressures carried are extremely high, the valves are often made 
of phosphor bronze in order to obtain the necessary strength. 

The valve most commonly used on the steam main and on 
the branch pipe leading from the boiler to the main, is the 
globe valve. Especially is this true in the smaller steam 
plants. But where the steam mains are large, necessitating 
valves of considerable size, the gate valve is more generally 
used. 

Fig. 14 shows a gate valve which will serve to illustrate the 
general form of this type of valve. The valve disk consists 
of two parts, forming in reality two disks, each of which has a 
seat, at opposite ends of the valve opening. These disks are 
wedge-shaped, the beveled sides being in contact and both 
are held to the valve stem by a collar cut to fit over a cor- 
responding shoulder on the end of the valve stem. As the 
valve is opened, these disks are drawn upward into the valve 
casing, leaving a free, straight passage. through the valve 
seats. In this the gate valve is superior to the angle or 
globe valve. In closing the valve, the disk a descends until 
the lug cast on the bottom of it meets the lug 6 on the valve 
body. Further turning of the stem then forces the disk c 
downward, and by reason of the wedging effect produced, the 
two disks are forced tightly to their respective seats. A gate 
valve may be placed so as to receive the pressure in either 
direction. In some makes of gate valves, the valve disk is 
made of a single piece, shaped like a blunt wedge, which de- 
scends into the space between inclined seats. In case the 
valve is very large, the disk is cored to reduce its weight. 
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Boiler Explosion at Beverly, N. J. 

A boiler explosion occurred at the knitting mills of ‘Turner, 
Birkhead & Co., Beverly, N. J., on Monday, October 5th, 
which narrowly escaped what might have been the greatest 
loss of life on record from such a cause. The boiler in ques- 
tion was a horizontal tubular 60” by 18’ rated at 100 horse- 
power, with a pressure allowance of 60 pounds per square inch. 
The explosion occurred at fifteen minutes before seven o’clock 
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corner out of the building shown in first photograph, con- 
tinued on over the building, finally settling down between 
the two buildings, as shown in the third picture. 

A portion of one of the heads was carried by force of the 
explosion, a distance of 150 yards into a field. 

The engineer, in talking with the writer a short time fol- 
lowing the accident, said: ‘‘I never expect to escape death by 
sO narrow a margin again. I was walking to the plant to go 











Scene of the boiler explosion at Beverly, N. J. A wooden tank is shown in the cut on the spot where the boiler house stood 


in the morning; had it been fifteen minutes later the loss of life 


must have been frightful, as there was about 125 hands em- 
ployed in the mill, mostly girls, who would have just gotten 
to their work and most of these were stationed immediately 
over and around the exploded 


to work and was scarcely a hundred yards away when the 
whole mill seemed to raise up into the air in a body, then 

almost before I heard a sound it was shattered to atoms. ”’ 
‘“‘In an instant I conceived what had happened, and my 
first thought was thankfulness 





boiler. As it was but one life 
was lost, the watchman being 
the victim. A glance at the 
accompanying engravings will 
give an idea of the devasta- 
tion which occurred. In the 
first cut is shown the boiler 
setting, which was in a sub- 
basement. All that is left of 
it is the depression in which 
can be noticed the water 
tank laying. In exploding, 
the boiler evidently parted 
about midway from the head. 
One part drove backward, 
striking the engine, which is 
shown in the second illustra- 
tion, completely demolishing it, then after tearing through 
the side walls stopped its mad flight in the mill yard com- 
pletely covered by the roof of a small outbuilding. The other 
portion of the shell, after tearing in its upward course the 








This piece of boiler shell tore away the corner of the building as shown above 


that the mill hands had none 
of them gotten to the works 
yet, as I knew that I was 
always there. I then 
thought of the watchman and 
after being joined by others 
finally succeeded in finding his 


first 


body.” 

“A singular thing is that 
we found the watchman’s dog 
under a pile of debris appar- 
ently dead and laid it out 
upon a pile of bricks. You 
can imagine our surprise to 
find it regaining consciousness, 
and in an hour it was all 
right again, seemingly suffer- 
ing no ill effects from th shock.” 

“IT can ascribe no cause for the accident; the boiler was 
inspected annually by one of the leading insurance com- 
panies and we were strict in following all of their require- 
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ments. The watchman was a man of more than usual care- 
fulness, and of the strictest sobriety, and the accident cannot 
be attributed to neglect upon his part.” 

-The writer, upon looking over the boiler, could find no indica- 
tion of low water. It is just possible, however, as it was on 
Monday morning and a new fire was kindled by the watch- 
man, that the safety valve may have stuck fast and permitted 
the pressure to rise to the bursting point. 

The tubes and shell showed not the slightest indication of 
scale, but were badly pitted. The feed-water used was obtained 
from a spring and had been analyzed and declared free from 
impurities of any kind. This very purity of the water was 
probably the real cause of the catastrophe. The water being 
in an absolutely pure state and following its well known prin- 
ciples of absorption of minerals, may have attacked the boiler 
metal, pitting it so seriously as to weaken it materially. This 


Thirty-second Street and Seventh Avenue, and also such part 
of the Long Island Railroad System as is in process of con- 
version to electric traction. 

The turbines will be of the Westinghouse horizontal short 
barrelled type mounted upon a single bedplate, resulting in 
a particularly compact arrangement and great economy of 
floor space; they will have a capacity of approximately 7,400 
electrical horse-power each, and will drive 5500-kilowatt, 
three-phase, alternating current generators operating in 
parallel. Their overload capacity will be over 11,000 horse- 
power and each turbine will be provided with a by-pass auto- 
matically controlled by the governor to accommodate abnormal 
fluctuations in load. This will also permit operation at full 
load non-condensing. 

The turbine equipment will operate under conditions favor- 
able to the attainment of high economy, viz.: 200 Ibs. steam 














In the foreground is seen what is left of the engine 


action showed up in a very pronounced condition upon the 
plates. The last inspection had been eleven months pre- 
vious, so that much of the inroads into the strength of the 
boiler might have occurred in the interval, 
eampillpontiions 
22,000 H. P. Steam Turbines 

An order for three steam turbines of the largest size has 
recently been placed with the Westinghouse Machine Company, 
East Pittsburg, Pa., by Westinghouse, Church, Kerr & Com- 
pany, acting as engineers and constructors for the Pennsyl- 
vania Railroad in connection with the New York Terminal 
equipment. 

These machines will form the initial installation in the 
new Long Island Power House, on which construction is just 
beginning and which will serve the traction in the tunnels for 


the Hudson and East Rivers and the New York Terminal at 
pressure at the throttle 28 inches vacuum and 175 degrees F. 
super-heat. 

The generator will be direct connected to the turbine shaft 
through a flexible coupling, each section of the unit having 
two bearings of ample proportion, thus avoiding shaft stresses. 
The three phase winding will deliver current directly to the 
distribution system at 11,000 volt, no step-up transformers 
being employed. The machines will be separately excited 
and will carry full load continuously at 100 per cent. to 80 per 
cent. power factor, with a rise in temperature of 35 degrees C., 
or 50 per cent. overload for two hours with an increase in 
temperature rise of slightly over 50 per cent. Each turbo 
unit will thus be capable of delivering 8,250 K. W. for reason- 
able intervals and considerably in excess of this figure during 
momentary load fluctuations. 
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Noon Hour at Powers’ Mill 
Part VI. 
By A. Epw. RHODES. 





It must have been hypnotism, I can’t account for it in any 
other way. It happened at the noon hour at Powers’ mill. I 
was not there at the beginning of it, and I suppose for that 
reason I was not put completely under the hypnotic spell. 
When I arrived near the end of the noon hour, the kid (as hyp- 
notiser) had the gang like putty under his skillful manipulating, 
and by his smooth, pleasing talk he was moulding their ideas 
in a most surprising fashion. At least so it seemed to me who 
it seems have not so completely come under the spell. The 
topic under discussion was ‘‘What are the duties of a Chief 
Engineer, where do they stop, and where do the duties of the 
\ssistant Engineer begin?” Well, just as I entered the door I 
heard the kid telling his hearers that in these days it is almost 
impossible to employ competent engineers. He said you can’t 
get them for love or money. Now I never heard of anyone 
trying to employ an erlgineer and offering to pay him so much 
love per day, did you? As to money, my impression is that 
the majority of employers who go about this world saying that 
money cannot hire competent engineers, simply have not offered 
a reasonable amount, in other words, not enough money has 
been tried to find out whether that would do it or not. I know 
that extra good engineers are scarce, but I believe that a man 
who is capable of being an extra good engineer, is capable of 
doing several other things, some of which promise more money, 
and so he closes the throttle and gets out, and he will continue 
to do so until conditions change. Offer engineers more money, 
those that are worth it, and they will not be so scarce. 

The kid next advocated chiefs of the several departments of 
an engineering plant, for instance, he would have a chief oiler, 
whose duties consist in seeing that those who do the oiling, do 
it at stated times, in a stated way, and using a stated amount 
of a stated kind of oil. Then he would have a chief adjuster 
(preferably a machinist) to see that all adjustments are made 
to rule, and to look after all bolts and nuts, etc. I might go 
on and name several more chief functionaries responsible to 
no one, not even to themselves. 

As I understand the hypnotist’s idea of the duties of the Chief 
Engineer of any plant, be it large or small, to consist chiefly in 
making out, in the minutest detail, instruction cards to be 
followed strictly to the letter. Each instruction card to have 
printed thereon,‘‘No deviation from the instructions given 
hereon without written permission from the Chief Engineer.” - 

I asked Dennis what he would do in case a cylinder head 
should blow off, and he told me I was a dommed fule to think 
a cilinder hed cud cum off widhout ordthers frum the Chief, 
specially if the kid was him. Why mon dear hede threaten to 
discharge hit. At present writing I am inclined to think 
Dennis has sized up the situation just about right. 

There is not the slightest doubt in my mind, that the kid 
believed absolutely in his scheme as he told it to us that noon 
hour, and he evidently convinced, or hypnotised, the rest of 
those in Powers’ mill lunch room, for they applauded with the 
evident belief that he had advanced the dignity of the engineer 
and placed him on a pedestal high above the plane of, as Dennis 
says, ordthnary morthals, verily, verily, it must have been 
hypnotism, for it is as evident as the nose on your face, that 
too many bosses means no authority, no responsibility. 
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Say, do you remember Hans? Well he got fired, and that 
for a little thing that is done every day. Did you ever see a 
man trying to pour oil into his oil can from a five gallon can 
with an opening of 14 inches, and spill a lot of it? (oil I mean). 
That is what the poor dutchman was doing when Mr. Powers 
happened into the oil house. What then took place can best 
be told in the words of Hans as he related the occurance to me. 

Donner wetter Han’s vat de debbel you wastin’ oil in sich 
oxtrabigant manners as dot for, I gives your discharge, und 
shows you how to spill oil widout spillin’ any, und dot vill 
blease your boss vat you vorks mit ven you gets a job again. 

Und then he dakes a stick und knife und splits it und puts 
der knife in his bocket und der stick at der obening in der big 
can und donner wetter bud der oil run over the stick into der 
leddle oil can, und not a dhrop vas spilled. Bud anyhow I 
delled Mr. Bowers dot he vasted more oil as I because it soaked 
into der stick, but he throwed der stick into der biler und said 
oil makes heat, und dot kleaness vas next to Godliness, und fur 
me to gome to der offic and get my bay, und now J van’t 
a job. 

This only goes to show how little things sometimes are mighty 
big. Speaking of filing oil cans, the filing of oil cans by holding 
a small stick or the spout of the small oil can at the opening of 
the large can, and letting the oil run along the stick or spout 
into the smaller can is an old way and simple, so old and simple 
we never thought to show poor Hans how to do it. 

I don’t care if ye like it er no, I made all them there tools in 
that there box an if you want to use any like ’em, why, make 
‘em like I had ter. I don’t believe in borrowin’ ner lendin’ 
’thout I haf ter. 

Now see here, Dick, you know that you made those tools 
in Mr. Powers’ time and for use around his mill. You also 
know that many of them were bought for general use by the 
several engineers of the plant, and when I think how every one 
of us, myself included, keep a private hording place for the 
hiding of tools, 1 am not much surprised that each man that 
comes to work here, expresses surprise at the meagre supply of 
tools obtainable, nor am I much surprised that they soon have 
a little tool department of their own. Now kid you go on a 
talkin’ as if I was a hordin’ of small tools to be selfish, it ain’t 
exactly that, but when I lock a wrench or a hammer in my 
drawer I know it’s there when I want it, safe an sound an fitten 
to use. You know some ingineers ain’t fitten to use decent 
tools, an when you git them back, which you sometimes don’t, 
they ain’t no good. 

I admit, Dick, that we have men here that are not as careful 
of tools as they should be. They evidently thipk that every- 
body’s is nobodies, and so no one is responsible for the condition 
in which they are kept, and therefore, no one takes the time to 
keep them in better shape than is necessary to do the work in 
hand. It is a question of just how far it is advisable to go into 
the private and general supply of small tools for a plant like 
this. If I were you I would advise Mr. Powers to provide each 
engine room with its own private set of tools, and then for you, 
as Chief Engineer, to have charge of a lot of miscellaneous tools 
to be used in the different parts of the mill, on order, and always 
to be returned to you. In that way each one of us will have a 
supply of good tools for general use, tools that he will have as 
much pride in keeping in good repair as he will in his engine, 
and further he will know where to go for good tools for special 
work, tools that he will be compelled to keep in good order, 
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Steam and the Slide Valve 
By OWEN More. 


Worth always counts! Luck has very little to do with 
advancement in any position. If, as is sometimes the case, a 
man obtains a position through influence that he is not fitted 
for, a tumble from it will be sure to come sooner or later. 

Tom Bowen had no pull, but he was a man of worth; so, 
some two years or more after he came to C , he was offered 
the position of Chief Engineer in a large plant, containing several 
types of engines, at a very desirable salary. After duly weigh- 
ing the pros and cons he decided to accept the position, and, 
therefore severed his connection with the B—— Mfg. Co. 

It was like parting with his best friend to leave his engine, 
and a lump came in his throat as he closed the throttle for the 








last time. 
The engines Tom Bowen found in his new charge were of 


different designs. There was one of the ordinary slide valve 
pattern, one of the high speed shaft governor type, and two of 
the four-valve condensing type. 

"One morning after matters had settled into the usual routitie 
of the day, Tom said to the young fellow who filled the position 
of oiler,and who seemed much interested in engineering subjects: 

‘Robert, do you understand how work is produced from 
steam, or how heat is transformed into work?” 

‘‘No,”’ replied the oiler; ‘‘but I am interested in such mat- 
ters and would like to know. 

‘‘Well,” said Tom, ‘‘it’s this way; the higher the steam 
pressufe is carried in a boiler, the higher the temperature. To 
obtain work from this heat, the steam is admitted to the cylin- 
der of the engine first at one side of the piston, and then at 
the other. Supposing that the steam is admitted to the head 
end of the cylinder, the piston is driven toward the other 
end, or crank end, which is open to the atmosphere in order 
to allow of the escape of the exhaust steam. When the piston 
arrives at the crank end, the operation is reversed, steam being 
admitted at the crank end of the cylinder and the head end open 
to the atmosphere. The piston moves from one end of the 
cylinder to the other because the pressure and atmosphere of 
the live steam on one side of the piston is greater than the 
pressure and temperature of the exhaust steam on the opposite 
side. If no arrangement were made to stop the admission of 
steam to the cylinder from the boiler, the pressure would be 
the same throughout the stroke of the piston, which would be 
an extravagant practice in obtaining work from heat; therefore, 
a valve is brought into operation to stop the admission of steam 
at various points of the stroke. When the steam is cut off 
from the head end of the cylinder, the piston is moving towards 
the crank end, because the pressure of the live steam is greater 
on the head end than the atmospheric pressure is on the 
crank end, and as no more heat is applied after cut off, the 
work of pushing the piston must come from the heat contained 
in the steam already in the cylinder. As heat is taken from 
this steam to do work, its temperature must fall, which lessens 
the pressure, also, as the piston moves. When steam is cut 
off from the boiler in this manner, and the work is done by 
decreasing its own pressure, steam it said to be used expan- 
sively.” 


“What kind of valves are used?’”’ asked Bob. ‘‘There are 
different kinds, aren’t there?” 
“Oh, yes! Dozens of them,” replied Tom Bowen. ‘‘We 


have the plain slide valve, automatic cut off, and the Corliss, 


all of which are made in different designs. The D slide valve is 
undoubtedly the most commonly used valve for the distribu- 
tion of steam to the engine cylinder, a section of which is like 
this:”” and Mr. Bowen taking a block of paper and a pencil, 
sketched a valve as shown in Figure 1, with the valve in mid 
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Fig. 1 


position. ‘‘A A, are the steam ports; BB, are bridges or 
ribs between the steam and exhaust ports; C, is the exhaust 
port; D D, is called outside lap; and the part E E, is the inside 
lap.” 

In order to show in a clear manner why a valve must have 
inside and outside lap, Tom proceeded to make several sketches 
with the valve and piston in different positions while the crank 
is making one revolution, and with the valve with and without 
lap and lead, and then continued. 

‘*H A, represents the crank, and H C, the eccentric; 
the connecting rod; and C E, the eccentric rod.” 

‘Of course,” said Tom, as he proceeded with his sketches, 
‘these are not proportioned at all correctly, but they will do 
to illustrate with. 

Now, diagram A, Figure z, shows the piston just about to 
begin the forward stroke, the valve is about to move towards 
the crank shaft, and is just about to admit steam to the head 
end of the cylinder. The line H C representing the eccentric 
radius is vertical, or at an angle of 90 degrees ahead of the 
crank H A, and the valve is consequently in its central position. 
Diagram B shows the valve in its extreme limit of travel 
toward the crank, consequently the eccentric radius HC is 
horizontal while the crank has moved through go degrees of 
the circle described in making one revolution. The crank 
has, therefore, moved one-half of its stroke, while the piston 
has moved a trifle more on account of the angularity of the 
connecting rod. In Diagram C, the crank has made one-half 
revolution, or has moved through 180 degrees, and the piston 
has travelled a full stroke; the eccentric radius has moved 
through 180 degrees, and the valve is in mid travel on the 
return towards the head end, and is just about to open the 
crank end steam port. The return stroke of the piston and 
movement of the valve is simply a repetition of the move- 
ments these three diagrams represent. In diagram D, the 
valve is represented as having outside and inside lap, also 
lead. To obtain this lead, the eccentric must be moved ahead 
of the position it occupies in diagram A; the difference be- 
tween these two positions is called the angle of advance. The 
amount of lead varies with the different sizes of the engine, 
large ones requiring more lead than those of a smaller size. 
In diagram EF, the eccentric has reached its greatest throw, 
and the valve is at the end of its stroke. Now, you see, as the 
crank is moved forward, the eccentric will travel in the lower 
half of its circle, causing the valve to move toward the head 
end; the exhaust part is, as you see, wide open. Diagram /° 
shows the steam port on the head end closed; this is calle: 
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the point of cut off. As no more steam is being admitted to 
the cylinder, the work performed by the remainder of the 
stroke must be accomplished by ‘te expansion of the steam 
already confined in the cylinder. You] will also note that 
the exhaust port is partly closed, and a slight movement of the 
valve toward the head end will cause compression to take 
place. 








































































































Fig. 2 


In the last diagram, G, the valve has closed the exhaust port 
entirely, and for the rest of the stroke, the steam between the 
piston and the cylinder head is compressed. When the piston 
has reached the end of its travel, the valve and piston will 
occupy a position just opposite from what they did in diagram 
D; that is, the crank end steam port will be open to admit 
steam, and the piston will be about to return on the backward 
stroke. As the operation of the valve will be a repetition 


of the forward stroke, you will doubtless comprehend its 
action. By a comparison of the diagrams you will plainly 
see why lap and lead is necessary for the satisfactory opera- 
tion of the steam engine. If you will note the position of the 
valve in the cylinder in diagram F, you will see at once the 
effect caused by varying the lap. If the outside lap was less, 
the valve would not close the port until later in the stroke, 
thus causing a later cut off, and also shortening the expansion; 
if the lap was lengthened, the cut off would occur earlier in 
the stroke, and the expansion would be lengthened; if the 
inside lap was lessened the valve would not close the port as 
soon, and the compression would begin later; if the inside lap 
was greater, the compression would begin ealier.” 

“Yes. I guess that I will be able to get hold of what you 
have told me,” said Bob. ‘‘But how is the setting of the 
valves accomplished? I should suppose that most of the engine 
valves would be proportioned about right, so that the operat- 
ing engineer would have little need to change their design.” 

“Yes, that is so,” replied Tom. ‘‘When we come to set 
the ordinary slide valve, we find it the simplest valve made, 
though it is perplexing to one who does not understand it. 
The engine we have running the Lower for the heating system 
is an ordinary slide valve engine. ‘To set its valve, the engine 
must be placed upon dead centre, and after exposing the valve 
to view by removing the steam chest cover, adjust the eccentric 
to about the ‘osition to cause the engine to turn in the direc- 





Fig. 3 


tion required Then make the length of the valve stem such 
that the valve will have about 1-16 in. lead, the amount of lead, 
however, varying with the size and speed of the engine. Then 
place the crank upon the other dead centre, and note the lead 
at that end. If the lead is not the same, change the length of 
the valve stem one-half the difference in the amount of lead 
and move the eecentric one-half; for instance, if the lead was 
too great on the head end by say }-in., you would simply 
lengthen the valve stem one-half, or one-eighth inch, and 
still the lead would be }-in. too much on the crank end, and 
the valve would open too soon at both ends. To remedy this, 
the eccentric woulc tave to be moved back far enough to take 
up the other }-in. The position of the eccentric when the 
valve is set depends upon which way the engine is to run.” 

‘‘ The eccentric is not always ahead of the crank, is it?” 
asked Bob. 

“Oh, no! Not by any means,” replied Tom. ‘‘It all 
depends upon the following conditions: With a direct draft, 
direct rocker, and engine running over, the eccentric will 
be ahead of the crank 90°-+- the angle of advance, as at A;” 
and to make this more clear, Tom drew four diagrams, as in 
figure 3.‘‘ N,” said he, “represents the centre of the crank 
pin, the crank being on the head end dead centre; the smaller 
circle represents the eccentric, and the line N O, the eccentric 
radius. This holds good with all engines, except those equip- 
ped with indirect valves. With the same conditions, and 
engine running under, the eccentric will be ahead of the crank, 
-tangle of advance, as at B. With a direct valve, reversing 
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rocker, engine running over, the eccentric will be behind the 
crank,—angle of advance, as at C. With the same conditions, 
engine running under, the eccentric will be behind the crank,— 
angle of advance, as at D. You can see by that sketch that 
it isn’t always safe to suppose the eccentric is always ahead 
of the crank, as most instruction books will tell you.” 

At this point of the conversation, Bob’s duties as oiler called 
him away, while Tom idly watched the shining rods as they 
shot to and fro. 

—— +--— 
Mechanical Equipment of a Modern Apartment House, 
“ The Belgravia,”’ Philadelphia. 


A distinctive feature of famiily life in our great cities at the 
present time is the apartment house, or ‘‘flats,” as such places 
are known in some cities; containing as they do hundreds of 
families under the same roof, yet at the same time preserving 
independent homes of the utmost comfort and convenience. 
The mechanical equipment of one of these buildings of many 
homes is of such new design and unique application that it 
will be of interest, and possibly of practical use, to the readers 
of THE PRAcTICcAL ENGINEER. 

The Belgravia is a magnificent structure, eight stories high, 
located at 18th and Chestnut Streets, Philadelphia. As the 
visitor enters the spacious entrance he will be struck with the 
elegance of the furnishings. The first floor is devoted to 
reception halls, dining-rooms and general purposes of the 
house arrangement. Each of the floors above is divided into 
apartmen's of five rooms, each with a private bath. Each 
suite of rooms contains a refrigerator box six feet high, four 
feet wide by eighteen inches deep; this box is refrigerated from 
the cold storage plant in the basement of the building. In 
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Descending the stairs from the first floor to the basement we 
will find the power plant in operation under the skillful direc- 
tion of the Chief Engineer, Mr. William Motsen. The entire 





Showing the two Buffalo Forge Engines and Switchboard 


plant having been installed by Burke & Whittle, the well- 
known electrical engineers. 

The electrical current to light the building, operate the 
elevators, etc., is generated by means of two Buffalo Forge 
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addition to this there is a hot and cold water ‘‘sink,’’ besides 
a steam cooker of small size, the steam to operate which is 
Jurnished by the main boilers. The floors are identical with 
each other throughout. 

Three Morse-Williams electrically operated elevators serve 
to provide easy transportation for the guests to their several 
floors. 
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Company’s engines, 10” by 11” and 11” by 12”, direct con- 
nected to two C and C electric generators, one of 50 kilowatts 
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and the other of 75 kilowatts capacity, operating at 280 revolu- 
tions per minute. 

A feature of the engine room is the switch board for the 
electrical instruments, which have been obtained from the 
Weston Electrical Instrument Co., the board itselfj being 
installed and constructed by Burke & Whittle, General . Elec- 
trical Engineers, Philadelphia, Pa. ‘8 
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gallons ice water per day, the plant running twelve hours only. 
The ice water is circulated throughout the building by means 
of a Worthington pump and returns at a maximum tempera- 
ture of 36 degrees F. Brine is circulated through the re- 
frigerators in each set of apartments, and also the main 
kitchen in the basement through a single pipe system; which 
is entirely new and at the same time successful; the cold brine 
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The boiler room is provided with two 125 horse-power BS | 3 
Keeler water tube boilers. A Cookson 300 horse-power feed sae Zac 
water heater furnished hot feed water, while two duplex pumps hes - sseeenaene "J 


feeds the boilers. In addition to the boilers there is pro- 
vided a hot water generator, 48” by 10’, to provide hot water 
for the entire house. 

The steam pipes throughout the building are covered very 
neatly and effectively with Norristown Pipe Covering, at- 
tached by the Norristown Covering Company, Norristown, Pa. 


COLD STORAGE. 


The cold storage is supplied by a new system installed by the 
Brunswick Refrigerating Co., New Brunswick, N. J., designed 
especially for the Belgravia by the Brunswick Company’s 
constructing engineer. 

The accompanying cuts show the system in detail, which is 
of ten ton capacity; it is operated by a 10” by 12” vertical 
steam engine direct connected to a single acting 7}” by 10” 
Brunswick compressor running at go revolutions per minute. 
A unique feature of the compressor is that it contains no pack- 
ing other than the piston rings and the driving shaft ; the crank 
case is enclosed and the crank shaft is packed so that any 
ammonia leaking through the single acting compressor piston 
will be held in and trapped to the stills, thus preventing leak- 
age of ammonia altogether and dispensing with all danger of 
packing working through into the system. 

The ammonia condenser, which will be noticed in the cut, 
is of the Westerlin & Campbell double pipe type. After the 
water has passed through the ammonia condenser it is again 
utilized in the steam condenser, which is of the submerged type 
of special design by the Brunswick Co. The capacity of the 
plant is ten tons cold storage, one-half ton of ice and 150 





is pumped straightway to the top of the building from which 
divergent pipes convey it to the various points necessary, 
following a descending course until it reached the main reser- 
voir to be re-cooled. The circulation is maintained with a 
Worthington duplex pump. 

The entire cold storage generating plant occupies a space less 
than 30 foot square, yet it is at all places easy to get at for 
making any repairs necessary. A study of the diagram show 
this in a manner easily understood. 

——+>— -- 
Submerged Coal 

Experiments intended to determine the practicability of 
preserving steam coal by immersion in sea water were begun at 
Portsmouth, England, two weeks ago. Twenty-one tons were 
selected from the same stack, and divided into three lots, two 
of 10 tons and one of one ton. The 10-ton lots are to be further 
divided—five perforated cases, each containing two tons, being 
submerged, while five mounds, each of two tons, will be protected 
on shore by tarpaulins. The one-ton lot is to be burned later, 
when the calorific and evaporating qualities are to be carefully 
noted by the officers who are entrusted with the trials. No 
further test will be made for twelve months, when one of the 
submerged lots will be tried in competition with one of the 
mounds stored on shore, and the results will be compared with 
those obtained at the combustion of coal drawn fresh from the 
stack. Further trials with the selected coal will be made from 


time to time. 
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: bh Coal furnishes heat; heat 
The Horse-power Simplified converts water into steam; 
the steam drives the piston; the piston motion is con- 
verted into rotary motion by the connecting rod and 
crank pin. The rotary motion is utilized for work. The 
amount of work that an engine can do is expressed in 
‘“horse-power,’’ the unit being determined as follows: 

The usual travelling gait of a horse hitched to a light 
sulky is about five miles an hour, or 440 feet per minute. 
If a spring scale be attached to the singletree we may 
note the amount of power the horse is exerting. | Assum- 
ing this to be 75 lbs. and the speed 440 feet, multiplied 
by 75 lbs. equals 33,000 foot Ibs., which represents a 
horse-power. In applying this to the steam engine 
we first find the area of the face of piston head, multiply 
answer by piston speed in feet per minute, and divide 
by 33,000; the answer will be near the indicated horse- 
power. For the actual or effectual horse-power take 
two-thirds of the quotient. 

Example: Engine cylinder 12x24, speed 100 revolu- 
tions per minute, steam 80 Ibs., area of piston 113 square 
inches. Multiply 113 by 80, equals go40 lbs. pressure 
on piston face, by 400 feet piston travel per minute, 
equals 3,616,000, divided by 33,000 equals 109 N. H. P. 
full opening of valve, deduct one-third for cut-off, equals 
72% actual h.-p. For short cut-off one-half. The re- 
duction is made for average pressure, condensation, 


friction, etc., and will be found quite correct in practice. 

Quick rules, such as are generally given for finding the 
horse-power of cylinders, waterfalls, water-wheels, etc., 
are often useless. 

One “ watt’’ is the 1-746 part of one horse-power. One 
thousand watts or a ‘‘kilowatt’’ equals one and one-third 
horse-power. The watt is the practical unit of electrical 
activity or power; it is the rate of working in a circuit 
when E. M. F. is one volt and the current one ampere. 

Working under favorable conditions, good modern 
boilers develop a horse-power per hour by the consump- 
tion of about 2 lbs. of coal. But this is better thanethe 
average, and 3 lbs. is more common. 

Saige 
With the rapid evolution 





. Will Edison Revolutionize of mechanical movements 


Locomotion and Lighting? the public have almost ceas- 

ed to wonder, no matter how 
extravagant the idea, at the promises of this or that 
new device; but we have emanating from the “ Wizard 
of Orange’’ a statement so startling that, no matter 
how much faith we may have in Mr. Edison’s ability 
and truthfulness, we must hesitate to accept fully until 
we have further proof. 

Presuming that he can ‘‘make good’’ Mr. Edison has 
achieved the greatest of all his triumphs—and all the 
world knows the value of his productions—in the con- 
quest of electricity. 

He is said to have achieved and created an electrical 
generator, which derives its power from a ‘“fuel’’ of 
marvelous potency, and which will place electric light- 
ing and electrically propelled vehicles in the hands of the 
masses of the people. 

The perfection of this wonderful thing—so new that 
it is yet unnamed—makes possible, if true, the almost 
universal utilization of the storage battery which Mr. 
Edison invented several years ago, and the two crea- 
tions will go hand in hand to the accémplishment of 
well-nigh inconceivable results. 

Six feet long, six feet high and five feet wide, the gen- 
erator is claimed to be capable of producing electricity 
sufficient to store one of the Edison batteries to run an 
automobile and light a house, at a price-very much less 
than that exacted by large supply companies. The 
machine can now be made, it is said, at a cost of $450.00, 
and the inventor declares that cost will be much reduced 
in a short time. After the first expense the outlay for 
operation is almost nominal. 

The generator is so simple in its workings that any 
person of ordinary intelligence can manipulate it. 

Three pounds of the “fuel’’ which Mr. Edison says has 
never been adapted to its present purpose before, will, 
through the generator, light a house and run a motor 
car for twenty-four hours. 

Mr. Edison explains that the machinery necessary to 
manufacture his invention in numbers sufficient to be 
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placed on the market is yet to be constructed. He 
expects, however, tc have accomplished that part of 
the work within a year. 

Mr. Edison says: ‘It has always been my desire and 
one of the heights of my ambition to bring the uses of 
electricity within the reach of men of moderate means. 
I want to see the homes of men and women who work 
for nominal salaries and whose incomes are small, lighted 
by electricity. I want to reduce the cost of such pleas- 
ures and pastimes as are afforded by electric power to 
the size of the pockets of the moderately poor. 

“Tf you owned a little house somewhere in the suburbs 
with a little shed in the yard, you could, at a trifling cost, 
keep a runabout automobile, supply it with power, light 
your house, and furnish your own electricity all from 
beneath the roof of that little shed. 

“The batteries can be charged and recharged, as 
often as necessary, with a little machine at the farther 
end of the shed. se 

“The storage battery cells in the automobile will light 
a house—say twenty or twenty-two lights, sixteen 
candle power. 

“The expense after you are once supplied with the 
batteries and the machine for generating the electricity, 
for charging them, will be less than running the same 
number of lights with kerosene oil.”’ 

“You can wire your house for electric bells, telephones 
from room to room, or for anything that electricity will 
do, and the batteries in your automobile will operate 
them.”’ 

These statements are of seemingly impossible projects, 
yet in view of the colossal achievements of this mighty 
intellect we can not help hoping, while yet doubting, 
for the success he claims for this new appliance. 


— +>——— 


In order to obtain good 
results from a steam engine, 
it is obivous that all parts 
must be in proportion. That 
is to say, the boiler must be capable of generating suffi- 
cient steam to drive the engine and enable the machinery 
to be moved accordingly. Now, the power of boiler and 
engine may be calculated by simple rules of proportion, 
which, when followed in the work of construction, permit 
economy of space and material. Of course, it is obvious 
that a boiler of large generating capacity will show less 
economy with a “‘crippled’’ engine, one using steam 
wastefully or being otherwise faulty, than with an engine 
in good repair. With the former it might be able to 
develop only sixty horse-power, with the latter 100- 
horse-power, but this does not mean that a boiler built 
for an ultimate capacity of sixty horse-power can drive 
to its full capacity an engine designed to carry 100~-horse- 
power. It cannot generate sufficient steam, nor with 
sufficient rapidity. It follows, therefore, that there 


Power Capacity of 
Steam Boilers 


must be a standard for measuring the generating power 
of a boiler, which is different from that applied in cal- 
culating for the engine. The standard horse-power at 
the boiler—the power required to raise 33,000 pounds 
through one foot in each minute—is, accordingly, the 
evaporation of thirty pounds of water per hour, fed 
to the boiler at a temperature of 100 degrees, Fahren- 
heit, and giving a pressure of seventy pounds, as in- 
dicated by the steam gauge. Hence, it follows that 
tests for boilers are based upon their capacity for evaporat- 
ing so many pounds of water per hour, under the condi- 
tions specified. 

But the amount and rapidity of the evaporation 
depends upon the quantity of heat applied to the water 
in the boiler for each cubic inch of its contents. Hence 
it is that the power of a boiler to evaporate so many 
pounds of water per hour at a given pressure in the gauge 
may be calculated directly from its heating surface as 
compared to its cubic content. The greater the heat- 
ing surface, the greater the capacity for generating given 
horse-power; and the smaller the heating surface, as 
compared with the contained volume of water, the 
smaller this capacity. In accordance with this principle, 
boilers are constructed with tubes or flues running in 
their length from head to head, in order that the heat 
from the furnace may be directly applied to as many 
cubic inches of water as possible, as the smoke and gases 
of combustiot pass through, under draught, on the- way 
to the chimney. The number and size of these flues, 
therefore, constitutes the standard for a boiler’s capacity 
in proportion to the length and diameter of its shell. 
——— >————- 

A very much in evidence 
practice of some engineers 
when taking a new position is to make all the changes 
possible, upset any improvements installed by his pre- 
decessor, and all this simply to make it appear that he 
knows a lot more than the prior occupant of his position. 
This is one of the most expensive forms of engineering 
both to the engineer and to the plant owner. In the 
first place, in order to get added machinery the engineer 
must make promises of benefit over that in present use; 
hence, if he doesn’t make good these promises, he loses 
prestige and the employer is out the whole cost of the 
improvement, as the old appliance was perhaps equally 
as good. 

A very much better practice, yet one less frequently 
adopted, is to make the very best adoption of the means 
at hand—brighten up where you can, but use your head 
a little on the facilities at hand. If an unreliable device 
is taken off and a good one substituted an improvement is 
made, but if a good appliance is discarded because it is 
out of order and the engineer prefers some other make 
anyway a mistake is made. How much better it would 
be if the new man would renovate, and fix up the present 
plant so that it will operate at reduced cost. 


Bad Engineering 
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Artificial Niagara at St. Louis 


An immense artificial cascade has been determined upon by 
the authorities of the Louisiana Purchase Exposition as the 
centre-piece’ of the semi-circular layout of the principal build- 
ings. The cascade itself will be divided into three parts;a large 
middle cascade with a smaller one at each side, the water flowing 
directly into the head of the Grand Basin. In all, about 90,000 
gallons of water per minute will be supplied at a head of 159 
feet, forming the greatest artificial water effect ever attempted. 























The water will be taken from the Grand Basin itself and will 
be raised to the top of the cascade by a pumping station lo- 
cated under Festival Hall. The pumping machinery will 
consist of three 36-inch single-stage, turbine centrifugal pumps 
purchased from Henry R. Worthington, of New York City, 
each driven by a 2000 horse-power Westinghouse alternating 
current motor. The total horse-power utilized will thus be 
6000, making this the largest electric pumping station in the 
world. The pumps and other pieces of machinery for this 
plant are now being installed at St, Louis. 

a oo 
Fitting Crank Pin Brasses on an Eight Inch Pin-Centre 
Crank Type. 

There are several ways to fit crank pin brasses, that is, several 
methods for the several different kinds of brasses. For in- 
stance, the crank pin brasses, on a vertical engine, differ some- 
what from a horizontal engine. Brasses fitted to pins that 
are lubricated with dope or grease are fitted different than 
those that run with thin oil. Brasses in solid rods are treated 
different than those in key and gibb or bolt connections. I 
will try and tell how one of these types of brasses is fitted. For 
instance, first take the key, gibb and strap connection. To 
start properly, we must have some tools to work with. A 


quarter oval 16” mill file, a 16” flat bast, a set of scrapers, two 
flats, one double-handle and one half-oval file, made into a 
scraper, one oil crease chisel, file card or (file brush) red lead, 
or black lead, mixed with engine oil. Now then, the first thing 
to be done with the brass is to key both together on distance 
pieces or liners (this was done when the brasses came from the 
lathe). Then the pin should be calipered thoroughly, length- 
wise, and circumferentially, that is, the calipers should be tried 
on the pin all around it and the full length of it, to try and find 
and high spots, or low places, or oval shaped ridges or flat spots. 
These conditions, as a general rule, are at the bottom of a great 
deal of trouble in heating. When the pin has been calipered 
and the largest diameter found, next take a pair of inside cali- 
pers, size the outsides, and try the brasses, if they show full 
the size of the inside calipers, the clearance Space or distance 
pieces will have to come out, sufficient to just let the calipers 
touch the brasses all the way through; now this allows for the 
taking off the brass where the high spot in pin will bear, and still 
let the remainder of brass close-fit to pin. Pin should next 
be leaded, just enough lead put on to show where the brass 
touches on the pin (in order to do this on centre-crank pin) 
the brasses are taken out of the strap and tried separately, 
being very careful to save liners or distance pieces that go be- 
tween the brasses. Also great care must be taken in trying 
the brasses, that they are put on the pin as they are to run, 
otherwise considerable time would be lost, for the brasses 
would be very apt to heat, if fitted one way, and then put on 
another. After the first trial of brasses on the pin for bearing 
surface size, etc., the clearance space (or crowning) is cut out 
of the brasses. This can be done by chiseling to a depth of not 
more than ;';” on each side of brass for dope, and not more 
than 3's” for oil, and now the clearance space should be cut 
out in the following manner: Beginning at the side of the fillet 
of the brass, about }” from the fillet and take out sufficient to 
allow for the brass to bear only two-thirds of the diameter of 
the pin, thus giving ample clearance, tends to prevent heating, 
and also provides a pocket for the oil or dope whichever is used. 
My reason for not cutting out the fillett entirely, as you will 
see, was to allow for this pocket. However, the small portion 
of the brass left on either side is filed down sufficient so that 
it won’t bear onthe pin. The fillet ot brass must be filed away 
so that it will not bear on the pin. Now that the clearance 
space is cut, we proceed to get the brasses each fitted, as near 
as possible, to the pin, by scraping or filing the bearing spots 
as each part is tried, until a fit is made; that is, the black lead 
on the pin will show a fine even bearing all over the brass. 
When both brasses are fitted in this manner, they should be 
put in the strap, and the key set up on them, making sure that 
the key draws square on the butt brass, a square block or liner 
nearly the, thickness of the butt should be used, insuring a 
straight even draw on brass as when connected to rod. Now 
the distance pieces or shimms, as they are sometimes called, 
must be in their right places. This is an all important feature. 
Now key up together on shimms, then try the strap, see if you 
can turn the brasses on pin, if too tight insert more shimms until 
you get enough for a free turn by hand of the strap, and brasses 
(photographer’s tin is a good thing for nice close fits, or fine 
adjustment). When the brasses show a free swing with a very 
little side play, and no rock, that is, no loose shaky feeling, take 
them apart and see just where they bear on the pin, be careful 
to note the change in bearing, if any, from your fitting them 
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separately. If any high spots show, scrape them down until you 
get as good a bearing as when you fitted them apart. If they 
bear all around, you can put them together, and key them to 
the rod, making sure that you have ample oil creases for what- 
ever lubricant you are to use. Much larger creases are cut for 
dope, and I think that both brasses should have creases when 
dope is used. But when oil is used one brass can distribute it 
sufficiently. 

Now that the brass has been fitted, no matter how good a 
job has been done, it will run hot if the crank pin is out of line, 
so a good thing to try at this time is to see how the brasses 
work (side play) on the pin, (horizontal engine) back centre, 
front centre, half stroke (both top and bottom) and on the 
lengths. If found to grip the pin at any of these points, there 
is a fault, which is that the crank shaft is out of line or the crank 
pin is bent, which should be remedied at once, or the brasses 
would have to be run so slack that the pounding would cause 
heating, which would be as bad as a poorly fitted brass. In 
vertical engines, the oil hole in the top brass should, by all 
means, come down through the centre of brass and the oil 
creases branch out from it. This provides for positive lu- 
brication. 


—— > — 


Causes of Dynamo Flashing and Remedy 


1. The blower may be loose on the back plate. 2. The air 
screens may be stopped with dirt. 3. The air-blast wings may 
be in backward. 4. The blower jets may be jammed. 5. The 
blower may be set too far away from the jets. 6. The com- 
mutator may not be set right. 7. The cut-out may be set too 
strong. 8. The regulator yoke and connections may be sticky. 
g. There may be a poor contact in the wall controller. 10. The 
machine may be overloaded. 11. The dash pot may be too 
stiff. 12. The dash pot may be too weak. 13. There may be 
too much oil used. 14. The quality of the oil may be poor. 
Any animal oil will cause flashing. 15. The too frequent wiping 
of the commutator with a rag may cause lint, etc., to collect, 
which, carbonizing, may short-circuit the machine. 16. The 
belt may slip. 17. Dirt collecting at insulators may form 
contacts. 18. There may be a contact in the armature. 19. 
There may be a break in the armature. 20. There may be a 
bad contact in the line. 21. There may be a portion of the 
circuit which is periodically cut out by contact to the ground, 
as by swinging from the wind. 

Now, as to an explafiation of these causes, and the remedies. 
We will begin with the first one. 

1. The blower may be loose on the back plate. 

By examining your machine you will notice that the shell or 
blower case is held to the back plate with tap bolts which can 
be slackened off and the shell or blower moved around a little. 
If the tap bolts come loose it will allow the air to escape between 
the shell and the back plate instead of at the jets. The remedy, 
of course, is to tighten them up. 

2. The air screens may be stopped with dirt. 

This is one of the many little points to be looked after. If 
no air can get into the blower, of course, there is none to come 
out, and there must be some at the jets. That is what they 
are there for, and anything that prevents a strong blast at the 
jets will allow the spark to run around the commutator. The 
strong current of air holds the spark back. 

_ .You should take the screens out and clean them. A good 
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way is to have a cup of gasoline or kerosene oil and an old tooth 
brush. By dipping your brush in the kerosene or the gasoline 
and brushing the screens you can get them clean. If they are 
rusted out, or have large holes in them, put in new ones. Don’t 
try to run without them, for the suction is very strong and will 
draw in coarse grit, dust, ete., and make trouble. If you find 
on putting your finger on the blower while running that it is 
warmer than usual, see if dirty screens are not the cause. 

3. The air-blast wings may be in backward. 

One end of the wings is round, and the other end is straight. 
If the round end was outward from dynamo shaft it would allow 
the air to escape past its corners, and not supply the jets. 

The round end goes next to the dynamo shaft and the straight 
end outward. This applies to wings with curved ends. 

4. The blower jets may be jammed. 

The slot or opening from which the air escapes may be 
jammed until the opening is too small to allow sufficient air 
to escape. 

By taking the jet off, the slot may be opened with a thin- 
edged tool. 

5. The blower may be set too far away from the jets. 

If the key on the shaft, or the key way in the blower hub 
allowed the hub to be turned too far ahead or too far back, the 
puff of air would not strike the slot as it passed the jet. 

This would be a rare case and only occur when some one at 
the local station had changed it. 

6. The commutator may not be set right. 

If too far back it will flash on the slightest provocation; if 
too far ahead it has too large a spark that will have a tendency 
torunaround. If too far back the spark will be short. Loosen 
the set screws that hold the commutator to shaft and turn it 
ahead until the spark is something near one-fourth of an inch 
long. Make a mark on commutator even with the end of the 
brush and turn about one-eighth of an inch and try the machine. 
In a trial or two you will get the length of spark vou want. If 
the spark is too long turn the commutator back. 

7. The cut-off may be set too strong. 

To set correctly place the regulator arm down as far as it 
will go. 

Have your brushes set exact by the brush gauge. Be sure 
that the brush holders are of the same distance from commuta- 
tor. See that the angle of the brush holder is correct. A 
straight-edge held on the face of brush holder, or a fine line 
drawn will strike the commutator a little inside its outer edge, 
or you can tell by the brushes, as they will be bent very little 
if any when put on, if perfectly straight to start with. Now 
turn the armature around in the direction it is to run until 
one of the side brushes (say the left one) is coming to the slot; 
turn slow. When the end of the segment (of the commutator) 
just touches the brush stop the armature. The end of the 
brush will still be on the segment that it was on before it reached 
the slot. Now look at end of the top brush. It should project 
into the slot 1-64 of an inch. If it does not reach into the slot 
that much, loosen the tap bolt on slide where regulator connects 
to yoke and slip the slide a little, allowing the arm to come up. 
If the brush projects too far into the slot slip the slide the other 
way. Every time you move the slide you will have to turn the 
armature a little so that the segment will just touch again. 
When you get this slide right turn the armature until the side 
brush on the right comes to a slot and just touches the segment 
coming to it as armature is turned in the direction it is to run. 
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Now see if the bottom brush projects the proper distance into 
the slot. If it does not, a little change in the angle of one of 
the side brush holders will make it come right. 

8. The regulator yoke and connections may be sticky. 

By taking off the dash pot and moving the regulator arm up 
and down you can quickly tell if this is the cause. By discon- 
necting the slide and the slide pot connections between the brush 
holders you can locate it. 

9. There may be a poor contact in the wall controller. 

If the thumb screw in lower left-hand binding post should 
not be screwed up tight and the wire not make a good contact, 
the regulator arm would go down, and if the jar of the machi- 
nery should cause the wire to vibrate and make and break its 
contact, the magnet would be magnetized when it made contact 
and lift the arm and drop it when contact is poor. 

If the platinum contact in the controller has burned a small 
groove in the lower half of the contact, and cinder, grit or dry 
dust get into, it may only allow a partial contact. In that 
case the lamps will not get sufficient current. If the grit should 
prevent a contact the arm will come up. 

10. The machine may be overloaded. 

You will seldom have any trouble from this cause. 

If your machine is overloaded you can increase the speed. 
The voltage is increased almost in proportion to speed. There 
are several things that can be done to the machine and lamps 
in order to pull a heavy load. To explain would take too much 
space and require illustrations. The machines will carry con- 

siderable more than their rated load. 

11. The dash pot may be too stiff. 

If the glycerine in the dash pot is too thick the movement of 
the brushes is too slow and does not meet the requirements as 
to position of the brushes to maintain a constant current. 
You can make the glycerine thin by pouring a little alcohol into 
the dash pot with it. If the dash pot is a little stiff because 
of the room being cold, and you do not wish to thin the gly- 
cerine, or have no alcohol at hand, take an ordinary bolt nut, 
3 or f inch, and with a short piece of wire make a hook and hang 
it on the end of the regulator arm. If the dash pot is too stiff 
the controller will not spark much ‘and will rest mostly on its 
contact. The current will be weaker because of the power of 
the regulator magnet being stronger to lift the arm up than 
gravity to pull it down. This is why the small weight on the 
arm helps out. Without the weight the arm remains a little 
higher than it should to supply the lamps with the proper 
amount of currents, and the lamps may hiss and burn dim. 

12. The dash pot may be too weak. 

You are more apt to have trouble from this than its being 
too stiff. 

In this condition it allows the regulator arm to move the 
brushes too far, making too great a variation in the strength 
of the current on the circuit, and, if the machine is sensitive, 
allows a flash. If clear glycerine is too thin try castor oil. 

13. There may be too much oil used. 

By getting too much oil on the commutator the ends of the 
brushes are apt to burn and the oil will burn or carbonize, and 
and this furnishes a conductor and allows the sparks a chance 
to go around the commutator. 

As to the proper amount of oil to use through the blower 
you may be partly guided by watching the side brushes. Do 
not feed enough oil to cause them to show red spattering sparks 





at their ends. Yet feed enough to keep the blowers cool. In 
very warm weather the blowers are apt to run hot, even if 
oiled freely. Some dynamo tenders do not hesitate to put ice 
on to cool them. ‘They lay a piece of ice up against the back 
plate and on the journal bearing. Sometimes the side brushes 
spark on the ends because the slide connection between the 
brush holders is burnt out or they may not have sufficient 
pressure on the commutator. 

14. The quality of the oil may be poor. 
will cause flashing. 


Any animal oil 


This is a very common cause. The animal oil causes flashing 
by carbonizing. The carbonized oil will furnish a path for the 
It also makes trouble by gumming up the blowers 
and jets. You must use thin, clear mineral oil in the blower 
and on the commutator. To test it and make sure it is a pure 
mineral oil, get about five cents’ worth of powdered borax, 
put into a clean quart bottle and fill with clean, soft water. 
Shake it occasionally until well dissolved. Fill a small slim 
vial or glass tube about one-third full of the oil to be tested 
and pour in with it about the same amount of the clear borax 
water and shake it. If the oil is a pure mineral oil it will sepa- 
rate from the water. You can quickly learn to judge by its 
action how much animal matter there is contained in it. Try 
this test on the oil men’s samples and you will find that some 
of them can’t tell which of their oils are mineral. You should 
also avoid any oil that has acid init. To test for acid put some 
of the oil in a vial and place in the oil some strips of brass or 
If any corrosive action is detected, it 
The effect of acid on commutator is to 


current. 


brass wire or screws. 
shows acid in the oil. 
cut the glaze or polish. 

15. The too frequent wiping of the commutator with a rag 
may cause lint, ete., to collect, which, carbonizing, may short- 
circuit the machine 

If lint or the threads or raveling of the cloth should wrap on 
the commutator and cross any of the slots, the dirty oil and 
carbonized lint, etc., would furnish a path for the currents be- 
tween the segments and short-circuit the machine. Of course 
it would burn away in an instant, but it would flash in that 
time. With a good oil there is no necessity for wiping the 
commutator when running, yet if you get too much oil on it, 
and the commutator is dirty, it would be well to wipe it. But 
you must be careful and not let the commutator catch the 
cloth and jerk it away from you. It is not necessary to oil 
the commutator with a rag if the machine is provided with a 
good oil cup that feeds the oil regularly to the blower. Do 
not bother with vaseline on any commutator if you have a thin, 
clear mineral oil. 

16. The belt may slip. 

Once in a while this may cause flashing, but not often. - You 
will almost always find it somewhere else. If the belt slips 
you can generally get sparks from it to your fingers by holding 
them close. 

17. Dirt collecting at insulators may form contacts. 

If the dirt forms a path for the current from one segment to 
another inside the commutator it will have the same effect as 
the lint. You should keep the commutator clean, inside and 
out. But don’t use anything of the nature of benzine, gaseline, 
kerosene, etc., to clean it with. If you do it will be very apt 
to get you into trouble. Scraping the dirt off and wiping is 
your safest plan. 
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18. There may be a contact in the armature. 

They probably mean a short circuit in the coils. This is 
not apt to occur under ordinary care. First, the armature 
would heat. The potential on outer circuit would fall and 
lamps burn dim. Better stop the machine, for the coils may 
burn out. Examine the surface of the armature carefully. 
It may have been damaged by cloth waste or something that 
was lying on the machine falling in between armature and 
the fields. Examine the terminal wires where they enter the 
shaft and where they come out at the end. If you find a con- 
tact you can probably separate it and carefully wrap and insu- 
late. When you stop the machine feel over the armature, 
maybe you can locate the fault by the heat. If you have a 
galvanometer, test the wires and see if the resistance is the 


same. It will be less on the ones that are short circuited. 


19. There may be a break in the armature. 


What has been said-in regard to contact in the armature will 
apply in this case, except the heating. Resistance, as shown 
by the galvanometer, would be greater in the broken coil. 
There is not apt to be a break below the surface. In moving 
-machines they sometimes get broken at the end of commutator. 


20. There may be a bad contact in the line. 


For instance, loose, unsoldered joints in the wire may make 
a poor contact, and swinging in the wind may make it worse. 
Any great resistance suddenly thrown on or off the line will be 
apt to cause a flash. 

Bad joints should be cut out and new connections made and 
properly soldered. .A good soldering fluid, one that has given 
good results, is composed “of muriatic acid, in which is all the 
zine it will dissolve. : 

A handy way to use it is to have a small brush with the 
handle put through a hole in the cork of the bottle, on the 
principie of a mucilage brush, only you should not use a metal 
handle for the brush, on account of the acid. 


21. There may bea portion of the circuit which is periodically 
cut out by contact to ground, as by swinging from the wind. 


If the wind should swing the line wire against a guy wire 
that connected with the ground or against anything that gives 
the current a chance to go to the ground, and there was another 
ground on the line at the same time, the lamps between them 
would be cut out, thus throwing on and off a resistance, causing 
a flash, because of the resistance, being thrown on and off 
quicker than the brushes can get into position. A test-for 
grounds would show if this is the cause. If you have no in- 
struments to test with, take some fine wire off an old burned 
out lamp, coil and tie one end to the ground wire that runs 
from the lighting arresters, and have it long enough to reach 
the switch-board. Tie a dry stick to this end. When there 
is a current on the line quickly touch the switch-board con- 
nections with the wire on the stick. If the line is grounded 
you will get a spark, the stronger the spark the stronger the 
ground. If you touch the frame of the machine and you get 
a spark, the machine is said to be charged, or grounded. You 
should be cautious and not use a wire larger than the fine wire 
from the shunt coil of lamp. Touch machine quickly. Do 
not hold it on. Be careful that you do not let the wire touch 
two connections on the switch-board of different potential. 
You may start an are across and short-circuit the machine, 
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Striking Personality of Thomas A. Edison 

Thomas A. Edison is fifty-eight years old. 

Almost his entire time is passed among the buildings of his 
laboratory, either in the library, the galvanometer room or 
the chemical room. 

It is a common practice for him to have his dinner sent to 
him from the house, and to remain at his labors throughout 
the night. 

On the night immediately preceding the writer’s last inter- 
view with him he remained at work in his laboratory until after 
2 o’clock in the morning. 

He often passes ten or twelve hours at a time in a room from 
which every ray of light has been excluded. He told the 
writer that he is so accustomed to doing so, that now, after he 
has been in the dark room several hours, objects are as distinctly 
visible to him there as they are ordinarily in the daylight out- 
of-doors. 

‘After I have been in the dark room ten hours or more,” he 
said, ‘‘I can see to read ordinary print without any other light 
than that which sifts through solid wood and walls, or emanates 
from the body. It is wonderful how supersensitive the eyes 
will become. Prisoners who are locked away for years in utter 
darkness can see things there as readily as you or I can see in 
the sunlight.” 

He likes good stories. 
them. 

His appreciation of humor is as keen as his appreciation of a 
new invention. 

His manner is always gentle, kindly and thoroughly un- 


He likes to tell them and to listen to 


assuming. 

He is not a draughtsman. He sees his ideas in the ether 
around him, describes them, and directs somebody else to put 
them on paper for him. 

He has little appreciation of a drawing after it is made. It 
is nothing but a flat surface, which represents measurement, 
but when the parts are made from the drawings nothing delights 
him more than to see them go together. 

He likes a good cigar, but says ‘‘they smoke too easy.” 
That is, he is apt to smoke too many of them if they are within 
reach. 

His power of concentration is phenomenal. 
work time ceases, and he is quite as intense over a letter he is 
reading as when absorbed in his favorite occupation of working 
out a difficult problem.. 

Every man in his employ loves him, and this is high praise. 


When he is at 


a 


Polly Took a Hand 


When they first began laying stone on the new courthouse, 
at Paris, Ky., a whistle was used as the signal to the engineer 
for the movement of the steam derrick. In a few days after 
they started there was trouble in the camp. The engineer 
would hear the signals and start accordingly. The contractor 
and foreman of the stone work would say they never made any 
signals. After considerable confusion and annoyance the 
trouble was located. Mrs. William Hukill, who lives across the 
street on Broadway, has a very intelligent parrot, which had 
constituted itself as foreman and gave the signals to perfection. 
The workmen were compelled to do away with the whistle, and 
now use a gong attached to. the derrick, 
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a ORDER to make this department of THE PRACTICAL ENGINEER as interest- 
ing as possible,2 moderate rate will be paid by us for all contributions pub- 
lished under this heading. However, we do not assume responsibility for 
the ideas or opinions expressed. None need hesitate to contribute because of in- 
ability to draw or write well. We will redraw or revise whenever necessaty—it jg 
the idea we want. New ways of doing old things, criticisms of accepted theories, 
and general engine-room experiences are especially solicited. 
= 
G 2 CS ~~ =) 
Grease Cups Made in a Hurry. 
EDITOR THE PRACTICAL ENGINEER: 

I went out in a rural district about a month ago to put two 
bushings in a boiler feed pump in a small chair factory, and I 
encountered a rather queer repair job along with the putting 
in of the brass bushings. It seemed that the young man who 
was the engineer in the factory had risen from fireman and that 
a little jealousy was entertained by somebody against him. 

I thought him a deserving young man and when he got into 
this bit of trouble I resolved to help him out. 

The trouble happened at noon when the engineer was making 
his accustumed rounds of the lines of shafting, looking for any 
hot journals, etc. When he returned to the engine room he 
found to his dismay as he was about to fill the dope cups, on 
the connecting rod, that they were gone. I tell you he was 
in a stew, for there was no oil in the place, grease being used 
everywhere except in the cylinders, and they were lubricated 
with a graphite preparation forced in by a ratchet feed cup, so 
something must be done quick, so I made two dope cups, or 
compression cups rather, in the following manner: I emptied 
a box of fittings on the work bench and found two reducing 
bushings 4” x 2” also two 2” close nipples. I put a 2” nipple 
in each bushing, screwed a }” socket onto each bushing; into 
that I screwed a }?” x 4” running nipple, with another socket 
and a }” plug in the end of it. Then I thoroughly cleaned out 
these fiittings and filed each part with grease; I then screwed 
the #” nipple into the strap of rod at each end, and put the 
socket onto the long nipple, they both being filled with dope, it 
would naturally compress into the connection when the socket 

.These cups, if you may call them such, 


was screwed down 
were not very fancy but they served to finish the day. 
C. W. DUNLAP. 
—— >--— 
An Emergency Case. 
Epiror THE PRACTICAL ENGINEER: 

The writer chances to be in a position which gives him a 
great many opportunities to observe questions of an engineering 
character which are continually coming up, and which, for 
variety, are unparalleled. Only the other day a letter was receiv- 
ed from an engineer, which contained, among other questions, 
the following; 

“Suppose that the cylinder head of a simple condensing 
engne were cracked. Would it be possible to run the engine? 
If so, how could it be done? 

The point thus raised was an interesting one, and after much 
discussion, it was decided that under certain conditions it 
would be quite possible to continue the operation of the engine. 
In the first place, since the engine was a condensing engine, it 
would be imperative to close the exhaust port on the broken 


end to maintain the vacuum. If the engine were a plain slide 
valve engine, this would be an impossibility, and it would 
therefore be necessary to shut down. On the other hand, if 
it were a four-valve engine, such as the Corliss, then a make- 
shift could be resorted to. For the valves being independ- 
ently controlled, the head end steam and exhaust valves 
could be disconnected from the wrist-plate, and then blocked 
in said positions as to close the steam and exhaust ports at that 
end. This would prevent the steam from entering the head 
end of the cylinder from the steam chest, and it would likewise 
seal the exhaust in such a manner as not to break the vacuum. 
The broken cylinder head could then be removed entirely, to 
relieve any back pressure which might be caused by alternate 
suction and compression through the cracked head. Thus the 
engine would run practically like a single-acting engine, except 
that on the forward stroke the pressure due to the condense 
vacuum would aid in forcing the piston ahead. Further than 
this, it would seem that the load on the engine would determine, 
to a great extent, the feasibility of the proposed changes. If 
it were fully loaded at the time of the accident to the cylinder 
cover, it could not be expected to develop the same power 
when running single-acting. But under a light load, it should. 
be able to continue, as stated. 
Will other readers please tell me if there is any error or fallacy 
in the above reasoning? 
X. N. TRICK. 
—— >¢- — 
The Vagaries of Damper Regulators. 


EDITOR PRACTICAL ENGINEER: 

Under this heading I am sending you a description of my 
damper regulator experience. A short time ago I had occasion 
to have some trifling repairs made to my damper regulator. 
The principal trouble being that a valve which kept the body, 
or cylinder, charged with steam leaked and would not open 
until the weight overcame the pressure in the cylinder. The 
man that took the job to repair it ruined it, so he gave me a 
new one. The new regulator was worse than the old one, 
would not open under 13 lbs. After several weeks of experi- 
menting with the old regulator and new one he brovght me 
another Kellum regulator which he claimed was new, but which 
I can vouch for was a second hand one witha new piston. 
This one he said would work within a pound. He put it in 
and when steam was turned on it shut off at 80 Ibs. all right 
and opened at 78. I was satisfied at that if it kept up, but 
steam kept going down until gauge registered 70 Ibs. before 
regulator shut off. He then said that it was the fluctuation 
of the steam in the boiler that made it do-that, but I could not 
see it in the same light as he did. He lost his temper and 
started to put his coat on, giving his helper instructions to put 
back my old regulator and get out, as he could not do any more. 
At that point I was called out of the engine room where the 
regulator is stationed, and during my absence his helper, who 
had seen what the trouble was, but would not mention it to 
his boss in my presence, told him and when I returned they had 
disconnected the exhaust pipe and taken out the small pet 
cock and was filing the end of the thread which was too long 
and had been screwed in so far as to choke up the exhaust port 
of the regulator. When it was placed back and the pipe con- 
nected up, it worked so close that I could not see any change 
of pressure on the gauge and it has been doing so ever since. 
Now how long it will continue to work that close I do not know, 
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but in my opinion it won’t do so long, as the continual motion 
up and down will soon wear the piston that it will begin to 
leak. Here is where I think it is at fault. When damper 
opens the lever with weight ball pressing on pin that holds the 
valve close should keep steam from entering cylinder until the 
regulator is ready to close or shut the damper, and when ready 
to open it should discharge steam out through exhaust and 
close valve tight. As damper opens there is a continual travel 
of steam into cylinder of regulator and that is what keeps the 
regulator in continuous motion and so the claim I make is that 
the damper is never shut or never open. ; 

Philadelphja. J. C. McD. 

—— +—— 
Will it Work ? 
Editor PRAcTICAL ENGINEER: 

Will you kindly look the enclosed sketch over and tell me 
if this condenser will work? The condenser is now set just 
under the floor and we use Vacuum Pumps to pump away the 
condesning water. 
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The pump is in bad shape, will cost $60 or $75 to fix it and 
if I could put the same into piping would rather do it and get 
along without the pump. If it will not work this way, would 
it work to pump the condensing water? 
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We have a boiler feed pump that I could use for a starter if 
necessary. Would there be any danger of wrecking the engine 
by water with this arrangement? 

Discussion by readers of THE PRACTICAL ENGINEER will be 
appreciated. B. M. D. Switzer. 


——_>— — 


Rodney’s Troubles 
or Do We Need a License Law in Michigan 

Mistur Editur, deer sur: my bruthur henry wus to town 
the day for yesterdy and he brung 1 ov ure books hoam, an 
last nite he wus reedin to me bout lectrissitee and things and 
about some kind of a hammer in a pump, i think he sed watter 
hammer, or sumthin like that, i don’t jes no but i wanted to 
ask u if u kood tell me sumthing about my ingine, it haint 
got no watter hammer, but the thing what gows around what 
turns the exle what the big wheal iz on is what i want to ask 
about ; it hez a oil kuper to oil it with, and it hammers jus’ lik’ a 
feller was flailin’ barley or otes, and I can’t stop it, fur when I 
lusen the littel side bur, and hammer down the kee as henry 
called it, the durn thing jis’ cooks the greece ‘till u’d think a 
butchur shop wus all on fire, so I wud lik’ ter no if u kood git 
sum gud feller to tel me whut tu du, and I wil pai him whutever 
he wants, u no mistur editor that my ingine is a thrashen en- 
gine; 1 ov them kind what iz set straddle ov a biler, u’ve sean 
‘em, there maid inerie pa. There iz 1 moar thing I wud lik tu 
speek ov, henry saze sumthin while he wus reedin ure book 
about lost moshen, wel I tel u thet mi ingine hes a lot ov thet, 
and it iz rite on the big wheal whur the belt goze on, whi sum- 
time the big wheal iz goen and the belt iz just a standin stil 
az a de’d man, so I would lik tu hev u to giv me sum recete fur 
to ficks it with and I will pay u the muny when I git the los 
moshun fickst. 

rodney w. gumkirk 
orkners korners 
in cair my fathur 
munrow kountee 
mishigan 
— > —— 


No Wonder He is Lonesome and Tired 
Mr. Epiror PRAcTICAL ENGINEER: 

As I am lonesome and tired of my bed I will try and pass 
away time somehow mostly in writing letters. I am a reader 
of your valuable paper and I wish I would get one every week 
instead of every month. I will write you a little of my mis- 
fortune I had. Me and my brother own a Trashing Outfit 
and we was finishing our job by sundown and had quite a ways 
to move yet to get to the next neighbor, and the ground was 
soft and we was afraid of getting in a mud hole and get the old 
horse out of sight which will happen quite often if you don’t 
look out for them. So I says to my brother, ‘‘I will speed 
her up some and then we will get there pretty near in daytime 
yet.” I suppose you have seen a Traction Engine (maybe 
before I had) I went and jumped on the steps which are on the 
side of the boiler and screwed up the governers pretty high, 
so she went along like an old locomotive, and I was going to go 
back on the platform again, but just as soon as I reached the 
steps of the platform I slipped and fell, right under the coal 
tender wheel, which was loaded down to about 5,000 lbs., the 
tender passing over my left foot over the ankle leaving it pretty 
near smashed, and then passing over the right foot breaking it 
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six inches below the hip. So I have been in bed now for five 
weeks and I am about tired of it. I would try and write more 
but it is a kind of an unhandy job by laying bed. Will you 
please answer me the following questions: How is a compound 
Engine proportioned ; that is so that the Low pressure cylinder 
don’t affect the high pressure from its working free without 
having any more back pressure then running simple, is it ac- 
cording to the volume of steam after it has done its work in 
the high pressure or how? 
L. JOHANNECK. 


{It is not possible to get away from back pressure in com- 
- pound engines, but the work done in the low pressure cylinders 
by the expansion of the steam easily overbalances any ill effects 
of the back pressure. In a compound engine the volume of 
the low pressure cylinder is 3.2 times that of the high pressure. 
Thus a compound would read 11” high pressure 20” low pressure ; 
In a triple compound 14” by 22” by 34”.—Ep.] 

—_—> —— 

Some Errors of Construction 

Epitor THE Practical ENGINEER: 

A short time ago I was sent to a Western Pennsylvania town 
to install a damper regulator,and some of the things that I 
noticed and thought quite wrong, at this time of modern in- 
ventions, I will try to explain as best I can. 

In the first place, the stockholders of the company, at their 
first meeting, agreed that everything should be left to the 
Architect and Mechanical Engineer, and that no operating 
engineer should be hired until everything was ready to start. 
The plant consisted of two direct connected high speed engines 
arranged to be run alternately, week about, and a battery of 
four return tubular boilers. The engines were placed nicely 
in the engine room, which is airy, convenient and roomy, but 
the fire-room, or boiler house was very poorly designed, for 
if there is any space needed in the fire-room, it is in front of 
the boilers, so that tubes may be cleaned or taken out for 
repairs. 

At the back of the boilers there was 18 feet between boiler 
settings and wall; at each side, nearly 16 feet, and at the boiler 
front there was 7 feet. There were two small circular windows 
in the wall facing the boiler fronts,about 3 feet higher than the 
settings., and two 3 feet x 6 feet common swinging doors, 
which would not allow for the passing of a wheel-barrow, leaving 
no way to get coal into the fireroom by any other means than 
with a shovel, which would be unhandy where four tons are 
consumed in 24 hours. 

The next thing that attracted my attention was the blow-off 
pipe. It led out through the side of the building, and every 
time the boilers were blown down, there would be complaints 
from the neighbors, for the water was thick with mud. Well, 
I heard later that some one compelled them to connect the 
blow-off with the sewer. The next thing that I did not think 
was right was when the men began to erect the chimney, 
which was of steel, supported by wire cables, I thought it very 
wrong that when each joint was put together, that they were 
not treated in some way with some good anti-oxide paint. 

I next looked into the ash pits under the grates, and was 
surprised to find them level with the fireroom floor, for in the 
other new plants I have been to of late, there is ample room 
left in ash pits for water, which saves warping of the grate-bars, 
and also aids combustion. 


~ before it enters the boiler. 


These few suggestions were offered to one of the stockholders 
and the building was altered to suit Mr. Stockholder that in 
the first start, said, ‘‘leave it all to the architect.”’ I say no. 
By all means have a good, fpractical operating Steam Engineer 
on the grounds, get his advice, and let him grow up with the 
plant. 

ARKANSAW WES. 


—— > — — 
Removing Boiler Scale 

Epitor THE PRACTICAL ENGINEER: 

As I believe all engineers have more or less trouble with 
boiler scale, I will give some of my experience in dealing with 
scaley boilers, which may be of interest, and at the same time, 
may bring out the experience of others, which may be of benefit 
to all of us. 

, In the first place, I believe we can all agree on this one point, 
that the best cure for scale, is to use some means of purification, 
thereby removing the scale-forming substance from the water 
As for removing the scale after it 
once gets into the boiler, that is quite a hard proposition, es- 
pecially when the various types of boilers are taken into con- 
sideration. 

Compounds are good when properly compounded. In other 
words, compounds, to be of any service, and at the same time, 
not to be injurious to the boilers, should be prepared only 
after a careful analysis has been made of the feed water, scale, 
or both. 

A compound can not be made to suit every case, and at the 
same timé not be injurious to the steel or iron with which it 
comes in contact. 

Mechanical cleaners for the, successful removing of scale 
from the tubes of water tube boilers have been in use nearly as 
long as water tube boilers. 

The cleaner that would remove scale from the water side of 
return tubular boiler tubes is a production of the past few 
years, and fills a long-felt want. It not only lessens the labor 
connected with the cleaning of this style of boilers, but they 
insure clean tubes throughout. 

Hand cleaning return tubular boilers does not amount to 
much at best. Of course the particles of scale and mud that 
may have collected on the bottom can be removed, but when it 
comes to removing the scale from the tubes, about the best 
one can do is to tap the top and bottom rows with a hammer, 
by which most of the scale can be removed, but what about the 
rest of the tubes? Even the lower row can not be treated in 
this way when the size of the boiler is such as to not permit of a 
man-hole below the tubes. 

During a conversation with a brother engineer, he told me 
this: I tried several different compounds, and thought I had 
one that was just what was needed in my case, until one day 
my company was persuaded to try a mechanical tube cleaner, 
and the scale that came off of those tubes was surprising. 
There are devices for removing impurities from boilers known 
as boiler skimmers, of which there are several different makes. 

While I have not used any of these skimmers, I consider the 
principal on which they operate to be good. 

My experience has been that no hard and fast rules can be 
laid down whereby boiler plants, located in various localities, 
can be operated successfully. Of course, there are theories 
and principles laid down, governing the general operation of all 
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boilers, but the man in charge must use a lot of good judgment 
in applying them. 

In practice, I find many of the compounds advertised are 
good and also the mechanical cleaners, and most of them will 
do what is claimed for them. I also find if some good com- 
pound is used in connection with mechanical cleaners, the work 
of cleaning is facilitated very much, for the following reasons. 

If a boiler is badly scaled, especially the tubes, and compound 
is used alone, it may take considerable time, lots of compound, 
and be an item of considerable expense before the scale is re- 
moved. On the other hand, if tube cleaners are used for the 
same case without first using some compound, it will take a 
long time, much hard work, and the cutters in the cleaner will 
be in very bad condition. If a small quantity of compound is 
used, it will soften the scale some. Then use the cleaner and 
the time consumed in cleaning will be about half as long, the 
wear on the cleaner will not be much, and the cost of the com- 
pound will be small. 

The above applies more especially to water tube boilers, 
but practically the same rule holds good in regard to the use of 
mechanical cleaners in connection with return tubular boilers, 
as the use of the compound will soften the scale which can be 
detached from the tubes much more easily than would other- 
wise be the case if no compound was used. 

A. K. VRADENBURG. 
——_— > — — 


Insulators 


Careful tests of pole insulators made by Mr. Francis W. 
Jones, electrical engineer of the Postal Telegraph Co., have 
shown that when newly put up, porcelain telegraph insulators 
are from four to eight times better than glass, but that along 
railroads and in cities smoke forms a thick film upon either 
material indiscriminately, so that at the end of a few months 
their insulating properties are nearly alike. On pike lines, 
away from railroad tracks, the porcelain insulators maintain 
a higher insulation than glass in rain, but in fine weather not 
so high. As a rule in this country, the defect of insulation 
due to the use of glass insulators is one of the smallest diffi- 
culties encountered in working telegraph lines. On turn- 
pikes the working is far more seriously impeded by the contact 
of tree limbs with the wires during the spring and summer, 
owing to the impossibility of securing the consent of farmers 
to properly trim the trees. Trees may be trimmed so that 
their limbs are perfectly clear of the wires. in dry weather, 
but when the branthes are loaded with woisture they will 
bend down and make contact with the wires and stay in that 
manner until the moisture upon them has been dissipated by 
the wind and sun. The porcelain insulator is not so liable to 
be broken by school boys firing stones, and by huntsmen 
making targets of the insulators, porcelain being not so fragile 
as glass, but it is very much more expensive. - 


—_+>—_—_ 
We Envy This Man 


Epiror THE PRacTicAL ENGINEER: 

Please do not*send THE PRACTICAL ENGINEER to me until 
you hear from me again. I am going out in the mountains 
to hunt, and will be gone until autumn. When I get back I 
will renew my subscription. THE Practica, ENGINEER is 
well worth many times its cost to me. 


Peublo, Colo. Joun A. FINEFROCK. 
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QUESTION 
ano ANSWERS 


> HE editor will be glad to receive from the readers of THE PRACTICAL EN- 
6 GINEER, such questions relating to engineering subjects, as may, from time 
to time, occur to them. All questions and answers should be addressed to 
the editor and accompanied by the name and address of the writer, which will not 
be published, however, unless especialty desired. It is the intention that questions 
shall be answered by the readers, and even though the editor may, from time to time, 
publish answers and questions, he especially desires the readers in such cases to 
contribute any furiher information, in connection with the points raised, that they 
may consider of intezest. All questions and answers received by the editor will be 
published, as far as practicable, but he reserves the right of editing or 


(& rejecting any communication. -} 
2 & 
G —- a 


EDITOR PRACTICAL ENGINEER : 

I am employed at a place where I have charge of a Wood 
Arce Machine for lighting the streets. The commutors have 
to be removed quite frequently on account of burning out or 
grounds. The regulator seems to work alright, but flashes of 
fire encircle the commutor frequently. The amature tests 
alright but no one seems to be able to stop the arcing. Can 
you suggest a remedy ? 

Olean, N. Y. | Fa 



































This question will be found answered in an article appear- 
ing elsewhere in this edition, entitled ‘‘ Causes for Dynamo 
Flashing and Remedy.” ‘The conditions described are not 
all to be found upon the Wood machine, but are published 
to cover the same trouble in various machines.—{Ep.! 


> -— 


EpiItoR PRACTICAL ENGINEER: 

Would it be asking too much to have you publish the general 
rules relating to the,ball safety valve—for instance, to find 
the weight required to balance a given pressure at a given 
distance from the fulcrum? CHARLES EDSON. 


Rule 1.—Multiply the area of the valve by the pressure and 
from the product subtract the weight of the valve and lever. 
Multiply the remainder by the distance of stem from fulcrum 
and divide by distance of ball from fulcrum; the quotient will 
be the required weight in pounds. 

To find the pressure at which a valve will blow off at a given 
position of the weight: 

Rule 2.—Multiply the weight by its distance from the 
fulcrum. Multiply the weight of the valve and lever by their 
distance from the fulcrum, and add this to the former product. 
Divide the sum of the two products by the area of the valve 
multiplied by its distance from the fulcrum, and the result 
will be the pressure in pounds. 

To find the distance from the fulcrum at which a given weight 
must be placed to blow off a certain pressure: 

Rule 3.—Multiply the area of the valve by the pressure, and — 
from the product subtract the weight of the valve and lever. 
Multiply the remainder by the distance of stem from fulcrum, 
and divide by the weight of the ball. The quotient will be 
the required distance in inches. 

Rankine’s rule for the dimensions of safety valve is: 

‘‘Multiply the number of pounds of water evaporated per 
hour by 0.006; the product is the area of the valve in square 
inches. ”’ 
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The United States Board of Supervising Inspectors of Steam 
Vessels rule is: Half-an-inch area per square foot of graye 
surface. The English Board of Trade and Lloyd’s Register 
concur. The United States Board of Supervising Inspectors 
also give these data for the construction of safety valves: 

1. The distance from centre of safey-valve spindle to centre 
of fulcrum should in no case exceed the diameter of the steam 
opening of the valve chamber. 

2. The length of the lever should not exceed ten times the 
distance from centre of valve to centre of fulcrum. 

3. The bearings of lever in fulcrum should not exceed three- 
fourths of one inch. 

4. If there are links between the lever and fulcrum, or be- 
tween the valve and lever, said links should not exceed 4 inches 
in length. 

5. All the bearings must be in the same plane, not one above 
or below the other in any instance. 

These are in accord with the best modern practice, and will 
not lead any one into error respecting this important appendage. 

To find the distance, ball should be placed on lever when the 
weight is known, or to find the weight when distance is known. 

Multiply the pressure required by area of valve, then mul- 
tiply this answer by the fulcrum, subtract the weight of the 
lever, valve and stem, and divide by the weight of the ball for 
distance; or divide by distance for the weight of the ball with 
the same example. 

To find the pressure when the area of the valve, the weight 
of lever valve and stem, the fulcrum and the weight of ball is 
known. 

Divide fulcrum into length of lever, multiply the answer 
by weight of ball, add weight of lever, valve and stem, divide 
by area of valve; the answer will be the steam pressure. 

The mean‘effective weight of valve lever and stem is found 
by connecting the lever at fulcrum, tie the valve stem to lever, 
attach a spring scale to lever immediately over the valve, and 
raise until it is clear of its seat. 

By the fulcrum is meant the distance the valve stem is from 
where the lever is connected. 

—— > — — 
EDITOR PRACTICAL ENGINEER: 

What is meant by an engine running over and under and 
which is the proper way? How would you proceed to set an 
engine to run either way? 

If a license examiner asks me to define the horse-power of 
an engine, and I reply the power of lifting 33,000 pounds one 
foot one minute, he then asks me over what size pulley, how 
should I answer? 

Should the drip cocks of a pump be open when starting up, 
and if so, why? 

What is meant by initial pressure and terminal pressure? 
How do you get the temperature of each? W. D. G. 


An engine running over is one in which the throw of the 
crank is away from the cylinder on the highest part of the 
stroke. In an engine running under this is reversed, the throw 
of the crank being from the cylinder on the under stroke. The 
usual way is to use the engine running over. If you will study 
an article appearing elsewhere in this edition under the title 
of ‘‘Steam and the Slide Valve,’’ by Owen Moore, you will 
understand the method of operation in either case. 

It is not likely that a license examiner would ask the ques- 
tion you define, as the size of pulley has nothing to do with 


the power of an engine. Your answer would be correct and 
all that would be necessary. The standard 33,000 pounds was 
determined by a number of experiments by. experts, and was 
adopted by all engine makers. The maximum speed of the 
engine attained, the size of the pulley would make no difference 
in the brake horse-power. It is the friction power of the 
braking surface that regulates the lifting power altogether. 

The same rule should apply to drip cocks in a pump as ap- 
plies in engines of any type. The water of condensation must 
be cleared from the cylinder in order to avoid danger to the 
heads. : 

Initial pressure is the boiler pressure, or pressure as it enters 
the engine cylinder. The terminal pressure is the pressure in 
the cylinder at the end of the stroke. The temperatures of 
both have been decided by experiments, and may be had by 
looking up the steam table in any engineering book published.— 
[Ep.] 

—— > — — 
EpitoR PRACTICAL ENGINEER: 

Two men have an argument; A says that two engines, cross 
connected (as in hoisting engines) without a fly wheel, will not 
develop any more power than one engine, of equal size, with 
a fly wheel. B claims that the two engines will produce double 
the power of the single engine, and that the fly wheel has noth- 
ing to do with creating power. J. W. S. 


A is all wrong, the fly wheel does not in any way increase the 
power of an engine, but is used to maintain a momentum past 
the dead centres of the engine stroke, particularly in cases of 
engines of the single cylinder type. Engines of the hoisting 
type are usually twin cylinder with link motion, with the 
cranks set at a 45 degree angle, with each other, thus preventing 
a possibility of a dead centre. Now, if we attach another en- 
gine to the same shaft and cross connect it, we simply create a 
four cylinder engine, operating with four distinct impulses 
and certainly obtaining full power from each.—[ED.] 

ations. 
EDITOR PRACTICAL ENGINEER: 

Will you please answer through your paper the following 
question: We have a water tank for fire purposes, and also 
for water supply to the mill, situated with a lift of 35 feet. We 
fill the tank from the bottom, do you think it would be lighter 
for the pump if we carried a pipe over the top of tank? 

F. K., Milwaukee, Wis. 

No, you are filling the tank in the best manner at present. 
If you raise the pipe over the tank you increase the lift, making 
the pump load that much greater.—{Ep.] 

+ 
EpITOR PRACTICAL ENGINEER: 

Will some reader of the PRACTICAL ENGINEER kindly inform 
me of the cause of a boiler making a roaring or humming noise. 
The boiler in question is about four years old, was very recently 
inspected, and found in proper condition, and is of the return 
tubular type. When the steam pressure reaches 90 pounds 
the roaring begins and continues until pressure is reduced, 
when it ceases. JoHN W. ANGERs. 








——_ 4 


EpITOR PRACTICAL ENGINEER: 
Will you kindly explain from whence the constants .7854 
and 3.1416 are divided? W. S. 


I 
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The circumference of a circle bears a certain constant ratio 
to its diameter. This constant ratio, which mathematicians 
usually denote by the Greek letter (Perimeter), has been de- 
termined to be 3.14159, the latter figure usually being dispensed 
with without the greatest accuracy is desired. Thus, if the 
diameter of a circle is one foot, experiments have determined 
that its circumference is 3.1415 feet; if the diameter is five feet, 
the circumference is 5 times 3.1415. Archimedes proved that 
the area of a circle is equal to 3.1415 multiplied by the square 
of the radius; or to the square of the diameter multiplied by 
344° (.7854.)—{ED.] 


—_——_ ¢ 


EDITOR PRACTICAL ENGINEER: 

I would appreciate your answering me a few questions. 
First; Does cylinder oil, when it enters the cylinder, burst or 
does it hold together? Can any of it go out with the exhaust 
if cut off takes place too soon? I think it can. Does compres- 
sion have anything to do with balancing an engine? Where 
I began work in theSengineering business they had a 60 horse- 
power boiler, and a 45 horse-power engine. In order to in- 





crease size of power plant they installed another boiler and 
engine. The boilers were set as shown in sketch, with steam 
to run engines and heat building taken from pipe A and B. I 
think if they had taken steam from midway between the boilers 
as shown at C, better-results would have been obtained. 

” A YounG ENGINEER. 


Cylinder oil invariably atomizes (or bursts as you term it) 
upon entering the cylinder, thus ensuring a coating of the cyl- 
inder walls with the oil. All of the oil finally follows the ex- 
haust out of the*engine. Your conception of the cut-off and 
the exhaust seems to be confused; they are two distinct actions 
each independent of the other. The cut-off may occur at any 
part of the stroke, usually about the first quarter, but the 
exhaust only takes place at the end of the stroke, after the 
steam has had full opportunity to force the piston the full 
length of the stroke. Proper compression materially aids the 
balancing of the engine. Your conception of connecting the 
boilers is correct; they are connected up wrong as shown in 
your sketch; one boiler having the major part of the work to 
perform.—{Ep.] 
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Acetylene offers great facilities for raising wrecks. The 
very fact that acetylene gas is generated in the presence of 
water renders it specially adapted to the purpose, and a wreck- 
ing system has been devised depending entirely upon acetylene 
for its lifting power. As yet only small boats have been raised 
by this method, but these instances have been very successful, 
and there is no inherent reason why the same method should 
not be applied to the raising of vessels of any size. The essen- 
tial feature of the process is to provide a number of hollow steel 
cylindrical vessels in which to generate acetylene. It is sug- 
gested that these be made about 30 feet long, 15 feet in diameter, 
which would give them, when filled with acetylene, a lifting 
power of some 160 tons. Ina compartment at the top a suffi- 
cient quantity of carbide is placed, and the cylinder filled with 
water. After being submerged it is attached to the side of the 
vessel in any suitable manner. When all the cylinders have 
been attached valves which admit water to the carbide cham- 
bers are opened, and the gas generated, which displaces the 
water. If the work has been properly done the wreck will then 
be automatically raised, and can be towed to safety at_con- 
venience. The supporting force is applied well above the 
centre of gravity, so there is no danger of the raised vessel 
being overturned. For a 2000-ton boat there would be required 
about 12 cylinders such as those above described. A small 
10-ton boat, which had been sunk in the Seine at: Marly, in 
France, was recently successfully raised in this manner. 

ee. ae 
There’s a Good Time Coming 

Philadelphia Council No. 7, A. O. S. E., will give a ball at 
Junger Mannerchor Hall, Sixth and Vine streets, on Tuesday 
evening, November 24th, The Committee in charge are making 
preparations for a big crowd, and a good time is anticipated. 

anise ited 
A Valuable Improvement in Heating Systems 

With the near advent of cold weather comes the question of 
heating the plant. This question, at first glance, to the unini- 
tiated, may seem but a matter of admitting steam into radia- 
ting pipes, but to the engineer it becomes a question of ob- 
taining the greatest economy from a given amount of steam— 
for steam means money. One of the best known methods of 
obtaining the maximum results, is by the Webster system, 
as installed by Warren Webster & Co. This system utilizes 
the exhaust steam in a manner which extracts a maximum of 
the heat. A particular feature of the Webster system is the 
Webster Motor Valve, patented in United States and foreign 
countries, which is used in connection with the licensed Webster 
system of steam circulation. Of the Webster system is the 
Webster Motor Valve which is used in connection with the 
Webster system of exhaust steam circulation, and renders the 
system automatic in the control of the outlet-valves; its func- 
tion being to control the discharge of air and water of con- 
densation from heaters, coils, or other radiating surfaces. 

The accompanying illustrations show the method of opera- 
tion, and will give the reader a very good idea of the value of 
this appliance. 

Figure 1 shows an external view of the valve, ‘and figure 2 
shows a vertical sectional view, the different parts being lettered 
to correspond with the following description. 

C is the inlet, attached to radiator, coil, or other heating sur- 
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face, and L, is the outlet, attached to pipe leading to a vacuum 
pump or other draining apparatus, through which the air and 
water of condensation escape. 

G is a valve which normally closes port K. 

A is a hollow, spherical copper float, which loosely embraces 
the tube B. The only function of float A is to raise valve D. 

D is a valve firmly attached to float A, which closes port E. 

E is an opening through piston F, for the passage of air from 
inlet C into chamber N. 

F is a piston which separates the float-chamber from chamber 
N, and is fitted with snap-rings M, which form the packing. 

H is a spiral compression-spring, one end of which is attached 
to piston F, and the other extends down through the tube B, 
keeping the passage clear. 

B is a tube which provides communication between port K 
and chamber N, and is firmly attached to valve G and piston F. 

The operation of the valve is practically noiseless, as the 
valve pieces G and D, and the float-washer above G, are made 
of vulcanized rubber. 

Ordinarily valve G closes port K, preventing direct commu- 
nication between float-chamber and outlet L. When the water 
of condensation accumulating in the radiator or coil passes 
into the float-chamber through inlet C, it causes float A to 
rise, carrying with it valve D, which in turn closes port E. 
Outlet L is attached to pipe leading to the vacuum-pump, or 
other draining apparatus, which through tube B creates a 
partial vacuum in chamber N. The differential pressure thus 
created between the float-chamber and chamber N causes piston 
F to rise, lifting with it tube B and valve G, thus opening 
port K, and allowing the water of condensation that may have 





Fig. 1 


accumulated, to escape through outlet L. When all the water 
of condensation has been drawn from the radiator, float A drops 
back into its normal position, opening port E, thus equalizing 
the pressure between the float-chamber and chamber N. The 
pressure being equalized, piston F drops back into place, aided 
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by compression-spring H, thus closing port K, preventing 
waste or loss of steam. This operation is instantaneous. Port 
E, now being open, affords a passage through which continuous 
relief is afforded to the air accumulating in the radiator or coil. 
The air is drawn by means of the vacuum-pumr p, cr other 





Fig. 2 


draining apparatus, from the radiator, through inlet C, floating- 
chamber, chamber N, tube B, port K, and outlet L, thus auto- 
matically relieving the radiator or coil of air and water of con- 
densation. 

It will be observed, that while valve G, which allows the 
escape of water, is open, valve E, which allows the escape of 
air, is closed; and vice versa. This makes the valve inter- 
mittent in its operation, alternately permitting the egress of 
air and water of condensation. 

Further information relating to the Webster system of heating 
may be had by addressing Warren Webster & Co., Camden, 
N. J. 

—_—>—— 
The Science of Engine Repairing 
A Shop cf Interest. 

The making of engine repairs has always been the source of 
great expense and annoyance to steam power users, because 
of the great delays in shipping the parts to repair shops, added 
to which is the element of chance incurred by possibility of 
breakage or loss of parts during transit. It has thus come to be 
quite a problem to devise means for making such repairs in 
any part of the country without moving the article to be re- 
paired. If one will only stop to think what machinery it re- 
quires to bore out a 60” cylinder, or turn off a crank pin of large 
size, he will realize the magnitude of the task to be performed. 
Of course, almost any shop has means of’ making a limited 
amount of repairs, but it is seldom that there is mechanisms 
which can be transported to.any place for any kind of work. 

H. B. Underwood & Co., 1025 Hamilton street, Philadelphia, 
have a machine shop devoted exclusively to the manufacture 
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of machinery which will bore cylinders, turn off crank pins, and, 
in fact, make any kind of engine repairs without moving a single 
piece to their shop; and are prepared to send expert mechanics 
to any part of the country to do the work. The accompanying 
cut shows part of the machine shop of the Underwood Co., 
in the foreground may be seen a 62-inch boring mill. This 
shop is devoted exclusively to the manufacture of engine parts 
and engine repairs. 

In addition to this there is a planer shop and a special tool 
shop, each of almost equal size to that shown in the cut. In 
the special tool shop there is machinery of the most modern 
design possible to obtain. For instance, they have a gear 
shaper made by the Fellows Gear Shaper Co. This machine is 
so perfect in its working as to appear almost human; the gears 
to be cut are placed in the machine, (which, instead of cutting 
the teeth in, plane them in). After being adjusted for the 
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feed; the feed screw is steel; the feed nut is also made of steel, 
cut in a peculiar way, insuring great wear. 

In similar appearance but of different design is a boring bar 
for boring compound cylinders in position. In addition to 
this there is a device of the utmost accuracy by which Corliss 
Valve Seats are quickly and accurately bored out in place 
(keeping the original centres.) The bar is heavy enough to 
make a straight, smooth bore, without removing any more 
metal than just enough to straighten up, leaving the metal to 
wear away instead of cutting it away. 

Another appliance, deserving of mention, is an extra large 
crank-pin turning machine. This machine is designed to true 
up worn or cut pins of very large diameters, heavy steel mill 
and blowing engines, etc. 

The cutter head is fed by two screws connected by gearing, 
giving it a smooth automatic feed. The feed has a hand attach- 




















Pes ra 


Pv ys Ty 


Lathe Shop at the works of H. B. Underwood & Co. 


work in hand, it is started up and needs no further attention 
until the gear is completely finished. 

From the tool shop is turned out the portable tools. 
is, for instance, a boring bar so designed that all kinds of Engines, 
Steam Hammers, Pumps, Blowing Engines, Air Compressors, 
Corliss Valves, etc., can be bored in place. 

It has fixtures for boring (with one or both cylinder heads 
off) in any position, and in very cramped places, as on board 
ship, etc. It can be readily operated in a space that is large 
enough to take the piston out of the cylinder. Usually cylin- 
ders can be rebored in place in less time than they could be 
removed from fixed position, leaving all steam connections, 
holding-down bolts, etc., intact. Enough cutter-heads are 
furnished with each size bar to bore diameters given for each 
diameter of bar. These bars are powerfully geared, and can 
be driven by power or hand. Each bar has two changes of 


There 


ment also; it can be attached to any overhanging crank by 
bolts and clamps. For engines having the outer collar fastened 
on with a screw, an attachment is furnished to use the same 
when not using the centre that is usually left in the left end of 
the pin. With this array of mechanical contrivances, the work 
of making engine repairs is reduced to a practical point which 
cannot be well improved upon. 

The firm also turn off crank-shaft journals of any size while 
in position. 

These and many other notable mechanical feats have won 
the firm an enviable reputation among engineers. The shops 
are a third of a century old, and are famous throughout the 
eastern part of the United States, as pioneers in the work of 
repairing engines in position. Mr. D. W. Pedrick, who is at 
the head of the firm, is well known to almost every engineer in 
the United States, as a famous special tool designer. 
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That the planting of the flag in the Philippines 
marked a new commercial era for the United 
States and opened new fields for manufacturers, 
is daily being made manifest. 

We quote from the Philadelphia Times: 

“That the recent developments in our foreign 
possessions have made many new fields of in- 
dustry for the young men of the United States 
is a well recognized fact in the commercial world, 
and the Philippine Islands especially offer to 
young men excellent opportunities for developing 
the markets of that hitherto neglected territory. 

The fact that, unsolicited, an order has reached 
Philadelphia from these far away possessions, 
calling for one ton of packing, should be of keen 
interest to certain manufacturers. 

This order just shipped by the Cancos Manu- 
facturing Co., of Philadelphia, to a prominent 
Filipino firm at Manila, proves that there is 
considerable business as yet undeveloped, to be 
done in machinery and kindred supplies with 
the Philippine Islands.’’ 

It is but recently that G. M. Costello, President 
of the Cancos Manufacturing Co., of Philadel- 
phia, secured patents covering the new wedge 
packing ‘‘BLACK SQUADRON,” for which 
many advantages are claimed. 





The name of ‘‘ France’’ has become associated 
to such an extent with the manufacture of 
Metallic Packing only, that it will be somewhat 
of a surprise to many of their engineer friends 
to learn that they make fibrous packing for any 
purpose, also gaskets, water gauge glass, washers, 
etc., etc., to be known as the ‘Steam Stopper’’ 
and ‘‘ Water Stopper’’ brands. The packing has 
been on the market for about two years, but 
the manufacturers have not endeavored to push 
its sale, preferring to wait until fully satisfied 
that it had demonstrated its superiority to the 
satisfaction of all its users 

Now, however, they have struck upon a novel, 
if not new method, to bring to the attention of 
all steam users, by offering free, every conceiv- 
able tovl that an engineer, master mechanic or 
superintendent could use in his duties around 
the plant, ranging from a monkey wrench to an 
indicator. 

Further information in regard to their pro- 
posed methods may be had by addressing the 
home office of the France Packing Co., 6514 
State Road, Tacony, Philadelphia. 





An interesting catalogue will be mailed by 
the Ohio Injector Co., Wadsworth, Ohio, to 
any one interested in injectors and sight feed 
lubricators. 
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One of the handsomest editions of the year 
is the large new general catalogue of the Abend- 
roth & Root Manufacturing Co., Newburg, N. Y. 
It is replete throughout with beautiful illustra- 
tions, showing the Root Water Tube Boiler in 
detail, and many large installations. There is 
also shown pictures of numerous large office 
buildings, manufacturing establishments and 
institutions, where the Root boilers are used. 
The most attractive of which is the capitol 
building, at Washington, D. C. In the back of 
the catalogue is given an exhaustive table show- 
ing the ‘‘Properties of Saturated Steam,’ also 
tables showing ‘‘Safe Working Pressures in 
Cylindrical Shells,’’ ‘‘Size of Chimneys,’’ etc. 
A copy will be mailed to those of our readers 
who contemplate purchasing boilers at any time 
in the near future. This company also issue a 
special catalogue illustrating and describing the 
Root Spiral Riveted Pipe. This pipe is es- 
pecially adopted for air blast, smoke stack and 
ventilation purposes, also for pump suction 
and discharge, etc. 





Send for one. Every progressive engineer 
ought to have a copy of the steam specialty 
catalogue issued by Watson & McDaniel, 
147 North Seventh Street, Philadelphia, for 
it contains more things of genuine interest to 
engineers than any small catalogue that has 
come to our notice, moreover, each of the 
specialties is well illustrated and briefly but 
comprehensively described. ‘There are several 
styles steam traps, two types of exhaust heads, 
a relief valve for water pipes, copper ball floats 
for high pressures, and a variety of reducing 
valves and steam separators. 

The McDaniel Suction Tee and the Mc- 
Daniel Syphon or Water-Lifter, are special- 
ties of more than ordinary interest that can be 
applied to advantage in many places. When 
writing for a copy of this interesting little cata- 
logue mention ‘‘The Practical Engineer.’’ 





The Republic Rubber Company, of Youngs- 
town, Ohio, are presenting their engineering 
friends with a handsome souvenir clock, to com- 
memorate reaching the hundred pound mark in 
the use of their packings These clocks are a 
Seth Thomas movement, six by five inches, 
nicely mounted and make a very pretty orna- 
ment, as well as a useful piece of furniture, for 
any engine room. The company desire to hear 
from every engineer who has used at least a 
hundred pounds of their Searchlight Sheet 
Packing, Cross Arm Gasket, or Firestone Piston 
Packing, or all combined. 





The United States Metallic Packing Company, 
13th and Noble Streets, Philadelphia, will send 
a very handsome catalogue descriptive of 
metallic packings to any one interested in 
steam plant economies. 
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The handsome catalogue of The Great Lakes 
Engineering Co., Detroit, Mich, will interest 
all refrigerating men. It is handsomely printed 
on fine coated paper and the illustrations are 
excellent. It shows the Great Lakes Refriger- 
ating machine, Improved Overhead Pneumatic 
Hoist and Traveller and also an improved ice 
car dump. It gives an interesting history of 
mechanical refrigeration, and several pages of 
tables, all of which are useful information to 
engineers. Copies will be sent free to those 
interested in refrigeration by mentioning THE 
PRACTICAL ENGINEX#. Address as above. 

Wm. F. Ruwell, well known to engineers of 
Philadelphia and vicinity as one of the city’s 
leading machinists in engine and dynomo repair 
work, has just moved into his new shop at 719 & 
721 Noble Street. The new shop is a handsome 
new three-story structure, erected by Mr. Ru- 
well especially for his purposes. The main shop 
floor is large and roomy with good light and 
equipped with all the latest tools and appliances. 
The power plant and blacksmith shop are in a 
rear building, while the drawing and pattern 
rooms are located on the second and third 
floors over the offices. 





The Stillwell-Bierce & Smith-Vaile Co. have 
greatly enlarged their salesrooms at 617 and 619 
Arch Street, Philadelphia, and now have the 
handsomest steam pump store in the city, with 
the largest and most complete line of stock to 
select from. The stock includes steam and 
power pumps, air compressors, feed water 
heaters, condensers, etc. Mr. O. G. Smith, the 
genial and well known manager, will be pleased 
to have engineers call and inspect the stock, or 
will mail catalogues and prices free upon request. 





The Cancos Manufacturing Co., 146 N. Second 
Street, Philadelphia, offer to send a little book 
called ‘‘The Engineer’ to any engineer who 
will send them his name and address. It has 
32 pages for memorandum and contains a lot of 
useful information, including weights and 
measures, rules for computing interest, popula- 
tion of cities and states, etc. In all it is quite 
a convenient little book, nicely bound with 
leatherette cover and stamped with aluminum 
letters. 





Probably no concern ever sprung into promi- 
nence and popularity with engineers as quickly 
as has the Keystone Elevator Inspection & 
Repair Co., of 923 Locust Street, Philadelphia. 
From a very small beginning only a little more 
than a year ago, this concern has become leaders 
in their line, and are now doing the bulk of the 
elevator repair work of the city. They are 
also installing lots of new elevators and are 
prepared to execute the largest jobs at a mo- 
ment’s notice. 








better. 





If you like “THE Practical ENGINEER”? tell your friends about it. 
paper what it is ; our friends telling their friends that it’s good ; and the same thing will make it 
We think this is the best number yet published and we hope that you think so, too, but 


with your help, better ones will follow. 


That’s what has made the 
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How to oil an engine is a subject giving con- 
siderable concern to most engineers, and it will 
be like finding a gold mine for them to get one 
of the latest productions upon the subject just 
issued by Wm. W. Nugent & Co., 20 and 22 W. 
Randolph Street, Chicago, Ill. It will be sent 
free to readers of this paper. It contains 50 
pages of good reading, well illustrated, relating 
to engine oiling, and is both interesting and 
instructive. Write for a copy at once 





Thos. P. Ford Co, 81 Centre Street, N. Y., 
have one of the most complete catalogues to he 
found The book contains, in addition to a very 
complete description of the Ford steam special- 
ties, some interesting data upon pump regulators, 
boiler teeders and steam traps. It will be 
mailed tree to the readers of this Journal upon 
application. 


An interesting catalogue has just been issued 
by the Garlock Packing Co. It contains de- 
scriptions and illustrations of the numerous 
styles of packing produced by this well known 
and popular concern, and several high-grade 
novelties, all of which are worth knowing about. 
Write for a copy to the Garlock Packing Co., 
Palmyra, N. J. 


Every Pneumatic Elevator plant should be 
equipped with a Buffalo Air Injector, which is 
an excellent device for compressing air in con- 
nection with a common water pump. A cata- 
logue describing it will be mailed free to any one 
interested. Address John G. Stamf, 202 Mair 
Street, Buffalo, N. Y. 


All engineers who appreciate the full meaning 
of the word ‘‘Brotherhood,’’ should wear 
‘‘ Brotherhood” overalls, manufactured by H. 
S. Peters, Dover, N. J. They are well made in 
a clean factory, by the only member of organized 
labor in the business of manufacturing overalls. 


The Thos. H. Dallett Co., 23rd and York 
Streets, Philadelphia, make a specialty of elec- 
trical repairs, and for this there is no shop in 
the country better -equipped. They rewind 
armatures and fields, turn off commutators, or 
do anything in the line at short notice. 
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The Dearborn Drug & Chemical Co., have 
assigned Mr. W. O. Clark to the management of 
the new Indianapolis office. Mr. Clark is an 
engineer of more than ordinary ability, and 
has many friends throughout the Middle West, 
where he is well known. 


The Baldwin Locomotive Works. Philadelphia, 
Pa., have just sent their thirteenth order for 
Burt Exhaust Heads to the Burt Manufacturing 
Co., Akron, O. The Baldwin Company now 
have 39 Burt Exhaust Heads in use in their 
plant. 


The Stephenson Manufacturing Co., Albany, 
N. Y., want to send a sample bar of Stephenson's 
Bar Belt Dressing, free for trial, to »ny one 
who has trouble with slipping belts. 

will se’ $i.00 to the ad- 


IF ENGINEERS dress »eiow they will re- 


ceive two blue prints, with ta!'es and inst: :c- 
tions, skewing how to set v: sand eccenti ics 
on Corlis:. 2agines, simple and sc.npound, with 
one and iwe eccentrics. ITOH). T. LIND- 
STROM, 214 and 216 S. 24 Sx, A ilentown, Pa. 











a rs ommme 


THE FORD PUMP REGULATOR 
= and all STEAM and 
WATER... 
SPECIALTIES 


Manufactured by 


Thos. P. Ford Co. 


Are now carried in stock 
in our 


Philadelphia 
Branch Office 


140 
North Sixth Street 
Philadelphia 
Pa. 
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THERE’S NO REASON 


for you to pay high lubricating oil 
bills when you can cut them in half 


Cross Oil Filter 


It filters the’oil you usually throw 
away, making it fit to use again 
and again, You may try one 30 

days, and if not ex- 
actly as represent- 
ed return at our 
expense. 





“The Cross Oil Fil- 
ters purchased from you 
are giving good satis- 
faction.” 

W.VA. PULP & 
PAPER CO., 
Piedmont, W. Va. 


THE &.3T MFG. CO., AKRON, 0., U.S.A. 
Largest Manufacturers of Oil Filters in the World. 
Cross Oil Filters carried in stock by the 
FAIRBANKS CO. 

Sole Agents for Philadelphia 



















\) HEN your engine 
groans, it needs 
Give 


it a spoonful and see how 


Dixon’s Graphite. 


much better it feels and 
A single dose 
Ask for book- 


works. 
may cure. 
let 96-C. 


JOSEPH DIXON CRUCIBLE COMPANY 
JERSEY CITY, N. J. 























Catalogue and Prices on Application 




















would be of value. Ask tor Catalogue 16-H. 


This Concerns Keeping Boilers Clean, How It 
May Be Done, Etc. 


Steam users and engineers know that scale in boilers means waste of coal—less capacity— and considerable danger. 

They ask—‘‘ Can we improve the quality of our feed-water, can we thoroughly purify this water in a practical way, at a reasonable 
cost for the installation, for its operation, and f r its up-keep?”’ 

We can improve the quality of any feed-water supply, no matter how bad, or if your water contains any of the sulphates (which 
are not affected at the temperature of exhaust steam) we can also be of assistance. 

The appliances that we furnish are primarily des:gned for utilizing to the fullest extent the value of exhaust steam for heating the 
feed-water, so that as much work as possible is taken off the boilers, and this work accomplished by a waste product. 

If you will kindly let us know about your conditions and requirements we can probably make some specific recommendation that 


HARRISON SAFETY BOILER WORKS, 3144 N. 17th St., Philadelphia, Pa. 


Manufacturers of Cochrane Feed-Water Heaters, the Sorge-Cochrane Systems and of Cochrane Steam and Oil Separators 


But not knowing the answer, they run things as before. 


\ 
u 
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American Order of Steam Engineers. 





ORGANIZED APRIL 27, 1886. 
An Order of Engineesr for Engineers and 
Engineers only. 
DECLARATIONS OF PRINCIPLES 


Believing that ability will bring its full value 
tn this country, this Order shall at no time take 
part in strikes, nor in any way interfere between 


employer and employees. Recognizing their 
identity of interests, it shall take no part in any 
project or enterprise that shall interfere with 
perfect harmony between them ; neither shall it 
be used for political or religious purposes. 
These principles shall not be amended or 
repealed except by unanimous vote of the Order. 
Any member who shall be guilty of violating 
the principles of the Order shall be expelled. 


OBIECTS. 

First.—To promote a more thorough know- 
ledge in its members of theoretical and practi- 
cal steam engineering. 

Second.—To assist members to obtain em- 
ployment. 

Third.—To help the sick, injured and dis- 
tressed and bury the dead. 

Fourth.-To establish a Widows’ and Orphans’ 


und. 

Fifth.—To help members who shall become 
Incapacitated from following the profession to 
obtain employment suited to their affliction. 

Sixth.—To do our utmost to extend the 
license law throughout the United States. 

Seventh.—To establish schools in which our 
members may study the highest branches of 
steam engineering. 


MEMBERSHIP. 


An applicant for membership must be an en- 
gineer between twenty-one and fifty years of 
age, and must be a white male citizen of the 
United States, of good moral character and be 
a believer in the Supreme Being, and be free 
from all physical infirmities. 

He must have had three years’ service in an 
engineering department, or if a machinist, or 
graduate of a technical institute, then one 

ear’s service, in such department, and in local- 
ities where engineers are required by law to be 


licensed, they must have such license, and must 
satisfy the investigating and examining com- 
mittees of the council to which he applies as to 
his character and ability. 


LIFE MEMBERSHIP. 


Engineers who have passed the age limit may 
be admitted to life membership. They must 
possess the same qualifications and pass the 
same examination as are reqnired in the next 
proceeding clause: They shall be entitled to 
all rights and privileges of the Order except 
they cannot vote on financial questions or for 
the election of officers or be entitled to any sick 
or death benefits. 


DIRECTORY. 

The Publication Committee of ‘‘The Practical En- 
gineer’’ desires that the Corresponding Engineers of 
all Councils of the American Order of Steam Engi- 
neers send the name of their Chief Engineer and 
their own name and address, together with the time 
and place of meeting, to the Secretary of the Publi- 
cation Committee immediately after each election of 
officers. Address J. C. McDowell, Secretary, in care 
of “The Practical Engineer,’ 1215 Filbert Street, 
Philadelphia. 


SUPREME COUNCIL QF THE UNITED STATES. 


Supreme Chief Engineer.—Noah R. Pierson, Fidelity 
Building, Baltimore, Md. 

Supreme First Assistant Engineer.—W. S. Price, 
Haddon Hall, Atlantic City. ‘ 


Supreme Recording Engineer.—C. W. Leng, 1556 
East Montgomery Ave., Philadelphia. 
Supreme Corresponding Engineer.—ja: -.. Stallings, 


3006 Dillon St., Baltimore, Md. 

Supreme Treasurer Engineer.—Geo. W. Richardson, 
3728 Manayunk Ave., Wissahickon, Philadelphia. 

Supreme Senior Master Mechanic.—A. Keppleman, 
131 Buttonwood St., Reading, Pa. 

Supreme Junior Master Mechanic.—Joseph T. Har- 
ris, 1611 Clybourn St., Milwaukee, Wis. 

Supreme Inside Sentinel.—H. R. Taliaferra, Collings- 
wood, N. J. 

Supreme Outside Sentinel.—Samuel Logan, Wilming- 
ton, Del. 

Supreme Chaplain.—C. H. Pfeiffer, Camden, N. J. 


SUPREME TRUSTEES. : 
Cc. P. Williams, Penn.; A. M. Plummer, N. J., 
and Wm. J. Mitchell, Delaware. 
PAST SUPREME CHIEF ENGINEERS. 

Jerry Leahey, Jr., Harry G. Connor, Clifford P. 
Williams, Geo. W. Richardson, Fred. W. Moore, 
Jas. Lightfoot, J. T. Dodge, Jr., Franklin R. Moore. 
J. C. McDowell. 


DELAWARE. 
Deputy Supreme Chief Engineer, David J. Stayton, 
No. 613 Searles St., Wilmington. 
WILMINGTON. 
Delaware Council, No. 1, meets every Wednes- 
day at S. E. Cor. Fourth and King Sts. Chief 
Engineer, Clark Franklin. Corresponding En- 
gineer, A. E. Deakyne, 406 Lombard St. 
LOUISIANA. 
Deputy Supreme Chief Engineer, John W. Angers. 
NEW IBERIA. 
Evangeline Council. Chief Engineer, John B. 
Lanaier. Corresponding Engineer, W. J. May- 
nard. 
JENNINGS. 
Jennings Council, No. 2, meets every Saturday 


evening in American Bank. Chief Engineer, 
Daniel R. Jones. Corresponding Engineer, R. 
E. Funk. 


MARYLAND. 


Deputy Supreme Chief Engineer, A. J. Defdrich, 
226 North Caroline St., Baltimore, Md. 
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BALTIMORE. 
Maryland Council, No. 1, meets 2nd and 4th Fri- 
days in Royal Arcanium Hall. Chief Engineer, 
L. Smithers. Corresponding Engineer, Wm. 8S. 
Smith, 533 Sharp St., Baltimore. 
Energy Council, No. 2, meets every Wednesday 
of each month in Bauer Hall, Chesapeake and 
Elliott Sts. Chief Engineer, T. E. Eaton. Cor- 
responding Engineer, Thos. O. Daneker, 834 
East Ave. 


MASSACHUSETTS. 


Deputy Supreme Chief for Eastern District, W. E. 
Packard, Whitmann. 
BOSTON. 

Boston Council, No. 4, meets 2nd and 4th Thurs- 
days of each month, in the Hall, 262 W  hington st. 
Chief Engineer, A. R. Abbott. Corre asd ing Eugi- 
neer, Phillip Sanford. 

ROCKLAND. 
Old Colony Council, No. 14, meets 2nd and 4th 
Saturdays in the American Foresters’ Hall. 
Chief Engineer, Herbert W. Jones. Correspond- 
ing Engineer, James K. Sedgwick, Box 333, Rock- 
land, Mass. 


NEW JERSEY. 
TT Supreme Chief, F. O. Garrison, Bridgeton, 


PERTH AMBOY. 
Stevens Council, No. 1, meets 8rd Saturday, at 
Water, near Lafayette St. Chier Engineer, Law- 
rence Oliver. Corresponding Engineer, James H. 
White. 

CAMDEN. 
Camden Council, No. 3, meets every Thursday 
evening at S. E. corner 2d and Arch Sts. Chief 
Engineer, S. M. Best. Corresponding Engineer, 
C. H. Pfeiffer, 571 Berkley St. 

ATLANTIC CITY. 
Atlantic City, No. 4, meets every Tuesday even- 
ing at Merchants, Cor. Atlantic and New York 
Aves. Chief Engineer, John A. Best. Corre- 
sponding Engineer, W. S. Price, Haddon Hall. 


BRIDGETON. 
Bridgeton Council, No. 6, meets every Friday. 
Chief Engineer, David Sellers. Corresponding 
Engineer, Francis O. Garrison, Bridgeton, N. J. 


MILLVILLE. 
Millville Council, No. 6, meets every Saturday, 
7.30 P. M., in G. A. R. Hall, East Main St. Chie: 
Engineer, Wm. F. Pond. Corresponding Engineer, 
Lewis Doughty, 604 Mulberry St. 


NEW YORK. 
SYRACUSE. 


John E. Sweet Council, No. 6, meets Monday, 
Room 23, Nottingham Block, East Washington 
St. Chief Engineer, John Cunningham. Corre- 
sponding Engineer, S. A. Steel, 311 Orange St. 


PENNSYLVANIA. 


Grand Chief Engineer, Hiram Trout, 1042 Locust 
St., Reading, Pa. Deputy Grand Chief for Phila- 
delphia and Delaware Counties, John P. Rickards, 
2707 N. Broad St., Philadelphia. Grand Corre- 
sponding Engineer, Frederick Markoe, 931 Orianna 
St., Philadelphia. 

Deputy Grand Chief for Western Pennsylvania, A. 
D. Hamilton, 2025 Forbes St., Pittsburg, Pa. 
PHILADELPHIA. 

Germantown Council, No. 22, meets every Wed- 
nesday evening at Main and Seymour Sts., Ger- 
mantown. Chief Engineer, George T. Lee. Cor- 
responding Engineer, Frank MaclIndoe, 3519 
Ainsley St., Falls of Schuylkill, Philadelphia. 
Welcome Council, No. 2, meets every Friday, N. 
W. Cor. Twelfth St. and Columbia Ave. Chief 
Engineer, Paul Pieling. Corresponding Engineer, 
L. D. Woodington, 2428 N. Bancroft St. 
Kensington Council, No. 3, meets every Thurs- 
day, at A. P. A. Hall, Frankford Ave. and Master 
St. Chief Engineer, Ed. C. Ricker. Corresponding 
Engineer, Ernest Ritsert, 2229 Frankford Ave., 
Philadelphia. 





Tri=Sodium 


KEYSTONE 


Phosphate 














INCREASED BOILER EFFICIENCY 


WITHOUT INJURY EITHER TO THE BOILER OR THE PRODUCT 


ife of the boilers, is the story its users have to tell. 
Tee eae em pie of your feed water, the analysis free. So is our Booklet ‘‘ WORTH KNOWING.” 


boilers clean ? 


THE KEYSTONE CHEMICAL MFG. CO., CAMDEN, N. J. 





REGISTERED 


DECREASE IN THE FUEL BILL 


Would you like to know what it would cost to keep your 
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THERE MUST BE SOME REASON 
WHY 


Homestead Valves 


are demanded in all four quarters 
of the globe 


We will impart the secret to you: They are 


higher priced and very much better than the 
ordinary kind for all HARD-TO-FILL places. 
Write for booklet, just issued. 


Homestead Valve Mfg. Co. 


Box 1754, Pittsburg, Pa., U.S. A. 
Works at Homestead, Pa. 


SSSSSGeeeeeeeees 
SEUCUASOOOSSUGOSCUSSSSESSEROOSESDESSCRORRGDROSERSURESCCORSSEOESNDSERDEOSEOEEREOOOROESS- 
° SCUCHHGGRRSGHUGRESSOQOGRECRESSSOCECCESSGHUSESDSSRSRRSRRSEESERESESEOSERRECORORESSSESISCERREReeeneeEEenene 





OUR-PATENTED MINERAL WOOL 
Pipe Covering 


A 


Copper Gaskets 


( 
\' They Save Steam and 
: Make Absolutely 


/ 
f / Hi 
) f | Q 
| wai | 
ame | OG \ 
Tight Joints 


UNITED STATES MINERAL WOOL CO. 
143 Liberty Street, NEW YORK. 
BEST AND CHEAPEST SAMPLES FREE 















5 GAL. SIGHT-FEED 


LUBRICATOR 


illustrated here is designed for Single Engines 
or Large Plants where many Engines are 
operated from one steam main. It will oil one 
or a dozen Engines, save 4o per cent. of Oil 
used with any other Lubricator, and prevent 
annoying leaks in Steam Pipes. 


CHAS. H. SMITH, JR., Gen’! Agent 


Lackawanna Lubricator and Mfg. Co. 
P. O. Box 478 WILMINGTON, DEL. 
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The Saving 


effected by the use of Daniel’s 


ie mee 


PACKING 


is an item that should be investigated by every engineer 
who wishes to advance his own interests by advancing 
those of his employers. P. P. P., the original ‘‘ wedge 
packing,’’ adapts itself to the rod (even though it be 
grooved and worn from he use of worthless imitations) 
with less friction than any other packing. 


One user writes: 

‘Pp, P, P. Packing, on an average, cost us to pack this pump 
about $20.00 per year. The packing we used previous to P. P. P. 
cost us approximately $115.00 a year. This makes a net 

«© SAVING OF $95.00 A YEAR.” 
SCHAEFER-MEYER BREWING CO., Louisville, Ky. 


Another states 

‘‘A carefully conducted test, covering a long period of time, 
showed a saving in my coal bill of $104.96 per annum, on one 
12} x t2 in. engine, which is due to reduced friction on the rod 
and less power required to run the engine packed with your pack- 
ing.” GEORGE T. GILBERT Chief Engineer, 

Forbes & Wallace, Springfield, Mass. 


Thus its use produces a saving at both ends. Further 
proofs and particulars are given in our free booklet, ‘‘Some 
Friction Tests.’’ Write for it to-day, mentioning this 
paper, and for particulars about our offer of a Dollar Steel 
Packing Rule FREE. 


Quaker City Rubber Co., 


PHILADELPHIA. 
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Southwark Council, No. 4, meets every Monday, 
at Cor. of Reed and Eighth Sts. Chief Engineer, 
Hugh Ryder. Corresponding Engineer, J. C. 
McDowell, 1913 South Eighth St. 

Philadelphia Council, No. 7, meets every Wednes- 
day, at Kenny's Hall, N. W. Cor. Broad and Fil- 
bert Sts. Chief Engineer, Harry Dunn. Cor- 
armas Engineer, W. S. Wetzler, 3717 Aspen 

t. 


Manayunk Council, No. 9, meets 2nd and 4th Fri- 
day evenings in Temperance Hall. Chief Engi- 
Corresponding En- 


neer, Andrew Roberts, Sr. 

gineer, John Clevenger, 211 Lofty St. 

Helping Hand Council, No. 12, meets every 
Tuesday evening atthe Hall, 2550 Emerald St. Chief 


Engineer, Edward.Laurence. Corresponding En- 
gineer, Frank McHugh, 2503 Tulip St. All cor- 
respondence should be addressed direct to the 
Council. 

Municipal P. F. D. Council, No. 20, of Philadel- 
phia, meets the second Thursday of each month 
at Odd Fellows’ Hail, Third and Brown Sts. 
Chief Engineer, Daniel Bunting. Correspond- 
ing Engineer, Walter Meyers, 1211 North Howard 


St. 

PITTSBURG. 
Iron City Council, No. 21, meets every Saturday 
at Arnfeld Hall, 1119 Penn Ave. Chief Engineer, 


J. J. Stewart. Corresponding Engineer, Alex. 
Fraser, Carnegie, Pa. 
GIRARDVILLE. 


Girard Council, No. 8, meets every Tuesday even- 
ing at O’Neill’s Hall, Secona and Ogden Sts. 
Chief Engineer, Jacob Weber. Corresponding 
Engineer, M. J. Carey, Lock Box 214. 
ALLENTOWN. 
Lehigh Council, No. 15, meets every Wednesday 
evening at 639 Hamilton St. Chief Engineer, John 
evening at 639 Hamilton St. Chief Engineer, 
Henry C. Snyder. Corresponding Engineer, A. P. 
Driesbach, 728 Chew St. 
POTTSTOWN. 
Pottstown Council, No. 14, meets lst and 3rd Sat- 
urday evenings at P. O. S. of A. Hall, Cor. High 
and Hanover Sts. Chief Engineer, Chas. Quin- 
ter. Corresponding Engineer, H. L. Shirey, 362 
Cherry St. 
READING. 
Progress Council, No. 13, 
evening at Diebert Hall, Ninth and Penn Sts., 
Room 4. Chief Engineer, John Kellenberger. 
Corresponding Engineer, Frank S. Miller, 3 West 
Franklin St. 
CHESTER. 
Delaware County Council, No. 6, meets every 
Wednesday evening in the Carpenter Hall, Sixth 
and Wall Sts. Chief Engineer, John Canavan. 
Corresponding Engineer, E. B. McCoy, 2222 West 
Third St. 
YORK. 
York Council, No. 16, meets every Wednesday 
Evening in the Jordan Block. Chief Engineer, A. 
L. Bair. Corresponding Engineer, Walter H. 
Long, 23 East Philadelphia St. 
HARRISBURG. 
Capitol City Council, No. 17, meets every Tues- 
day evening in Red Men’s Hall, Market St., above 
Second. Chief Engineer, B. H. Shafer. Corre- 
sponding Engineer, S. Filson, 1126 Market St. 
COLUMBIA. 
Columbia Council, No. 18, meets every ist and 
3rd Saturdays, in Odd Fellows’ Hall. Chief Engi- 
neer, John McLane. Corresponding Engineer, 
W. J. Courtney, 804 Walnut St. : 
SUNBURY. 
Sunbury Council, 
evening in Zartman’s Hail. 
R. D. Mantz. Corresponding Engineer, 


Schrieber. 
WISCONSIN. 
Deputy Supreme Chief Engineer, Joseph P. Harris, 
No. 1611 Clybourn St., Milwaukee. 
MILWAUKEE. 
Washington Council, No. 1, meets every Saturday 
at 207 Grand Ave. Chief Engineer, J. B. Cham- 
bers. Corresponding Engineer, James A. Rigby, 
136 Reed St. 
Clifford P. Williams Council, No. 2, meets every 
Monday evening at Lodge Hall, E. Water St. 


meets every Saturday 


No. 19, meets every Monday 
Chief ~ age . 


a 


2B BB 


_ REDUCING VALVES 


Send for 
1902 
Catalogue 


147 N. Seventh Street ., 


EXHAUST PIPE HEADS, 
EJECTORS, RELIEF VALVES, 


cDaniel Steam Traps 


Always have a Water Seal over the valve and never 
blow steam; neither do they back up water 


GREASE EXTRACTORS, 
STEAM SEPARATORS, etc. 


Watson & McDaniel Co. 


MANUFACTURERS 





For sale 
the Jobbing 
Trade 











Steam Coal a Specialty 


A. CRAWFORD 


Telephone Connection 2-25-60 








COAL 


1829-1833 N. Tenth St., Philadelphia, Pa. 
































Chief Engineer, J. T. Harris. Corresponding 
Engineer, Joseph T. Harris, 1611 Clybourn St. 
TENNESSEE. 

Deputy Supreme Chief Engineer, John B. Mullen, 
826 Central Ave., Nashville. 
NASHVILLE. 
Enterprise Council, No. 1, meets every Friday 
evening in the Twin Building on Cedar St. Chief 
Engineer, J. J. Johnson. Corresponding Engi- 
neer, Jno. B. Mullen, 209 Jackson Building. 
EG 
Nat. 


Deputy Supreme Chief Engineer, Freese, 


Grant’s Pass, Oregon. 
GRANT'S PASS. 
Oregon Council, No. 1, meets every ist and 3rd 
Saturday in A. O. U. W. Hall, Main St. Chief 
Engineer, William H. Kenny. Corresponding En- 
gineer, Nat Freese. 
TEXAS. 
Deputy Supreme Chief Engineer, S. A. Bisbey, 
care of Cotton Compress and Warehouse Co., Galves- 


ton. 

GALVESTON. - 
Galveston Council, No. 1, meets every 2nd and 
4th Tuesday evenings at Engineers’ Hall, S. W. 
Cor. Twenty-second and Strand Sts. Chief Engi- 
neer, Max Levy. Corresponding Engineer, A. L. 
Rradford, Union Depot. 





JOHN 





Builder of BOILERS, TANKS and STACKS of all kinds. 
and BOILERS, CAST IRON GRATE BARS. 
Repairing, Reboring Cylinders in position from 3 to 110 inches in a ae 
Dyanmo commutators turned off without removal. °. ie 


MCADAMS 
Boiler and Machine Works 


.- REMOVED TO.. 


Edgemont and Tioga Streets, Philadelphia 


“-* . ee 


Second-hand TANKS 
General Engineering and 
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Good, Reliable 


Satisfactory and 
Efficient 


Designed to meet 
the requirements 
of any service 


Lower in price 
than other makes 





Be 





CLASS No. 1 PACKING 


We do not depend 
on our twenty years 
reputation, but on 
the present merit of 





our goods alone 


Boe 


We have a New Price- 
List and Catalog, which 
we would be glad to 
oe oes Saree 


The United States Metallic Packing Company 


18th and Noble Streets, PHILADELPHIA, PENNA. 


509 Great Northern Building, CHICAGO, ILL. 


Agents :—V. Lowener, Copenhagen; Moran Bros., Seattle 
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Mechanical Draft 


Do you want to’save. money? 
Do you want to make money? 
Do you want the best draft? 


Do you want the best Mechanical 
Draft Apparatus? -If so, you 
want the 


‘‘HARTFORD”’ APPARATUS. 
Correspondence Solicited. 


The Hartford Blower Co. 
Suffield St.- - Hartford, Conn. 

























This will interest Engineers in charge of 
Pneumatic Elevator Plants. 


Buffalo Air Injector 


is the latest and best device for com- 
pressing air in connection with a com- 
mon water pump for Pneumatic Elevator 
Plants. For simplicity, beauty, and 
work, it is unequalled. 

See your elevator company, or write 
for illustrated catalogue. 








The Buffalo Air Injector is manufactured by 


JOHN G. STAMP, Chief Engineer 


202 MAIN STREET, BUFFALO, NEW YORK. 














Your Boiler House 
Roofs and Walls 


Will be rotted and disfigured by exhaust steam if you don’t 
protect them by using 








Exhaust 
Head 


No baffie-plates or partitions to cause back pressure or wear 
loose. Centrifugal force alone does the work, and does it well- 
You can order oné‘and try it. If it fails to do as we say, return 
it. We will quote you a ‘:freight prepaid” price if you will 
send size of your exhaust pipe. Supply houses and contractors 
handle them also. 


Sterling Pipe & Blower Co. 


Hartford City, Conn. 


Sterling’ * 
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IOC Caded | Packings 


ARE THE STANDARD THE WORLD OVER 






WE MANUFACTURE PACKINGS FOR ALL PURPOSES 





| | : ‘The Garlock Brass Wire Inserted Sheet 
| Packing, No. 600 


is the only packing that has successfully stood on marine vibrating joints, 
it is made of our celebrated sheet compound and a very fine weave of 
brass wire—it is utterly impossible for a joint made with this packing to 
blow out. 


The Garlock High Pressure Ring 
Packing, No. 200 


is the only fibrous packing that gives entire satisfaction on high speed 
and marine engines or locomvtives, rods running in oil, grease or chemi- 
cals. Excels every other packing for expansion joints. 





WE GUARANTEE ALL GARLOCK PACKINGS 


If sizes are correct, and the style is used that we make or recommend for 
the work we guarantee perfect satisfaction, or no pay. 





The GARLOCK PACKING CO. 


Main Office: PALMYRA, N, Y. 


FACTORIES 
Send for PALIIYRA, N. Y. SAN FRANCISCO, CAEL. ATLANTA, GA, 
DENVER, COLO. HAMBURG, GERIANY 
Free Sample 
STORES 

and Catalogues Philadelphia Chicago St. Louis Palmyra, N. Y. 

New York Pittsburg Atlanta, Ga. San Francisco 
to Our Nearest Boston Cleveland Denver Hamburg, Germany 


Office 
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BOILER TUBE CLEANERS 


a@mjawets THE TURBINE 


CHICAGO TURBINE, PATENTED WATER TU S E Bol LE RS 











whkedies TURBINE, PATENTED 
THE PATENTS which we control cover all features essential to the design of a practical TU RBINE TUBE CLEAN ER 


We have suit for infringement pending against a user of the Lagonda or Weinland machine, and will prosecute all other INFRINGERS. 


Liberty Manufacturing Co., 6905 Susquehanna Street, Pittsburgh, Pa. 














ESTABLISHED 1671. 


J. & G. RICH 


General Machinists 


ENGINE BUILDERS 
AND DEALERS IN MACHINERY. 


Especial Attention Given to Repairing and Erecting 
Steam Engines, Pumps and Other Machinery, 
Shafting, Hangers, Pulleys, Etc., Eto, 


120 North Sixth Street, Philadelpbia, Penna. 


TELEPHONE 










IMPROVED 


L_ Kellam Damper Regulators 


The Simplest and Closest Damper Regulator. 
Manufactured by 


J.E.Lonergan&Co. 
ait RACE. ST., PHILA., PA. 


Brass Founders and Finishers and Makers 
of Pop Safety Valves, Water Relief Valves, 
Oil Cups and Lubricators, 
Steam Pressure Regulators ei 
and other safety steam appli- 
ances. 


Old Kellam Regulators. Repaired. 
Correspondence Solicited, 
Mention this paper if your ee 
is prompted by the sight of this 
advertisement. Catalogue D free 

on application. 











Don’t you want one that 
can always be depended 


The H. H, is guaranteed 
to give satisfaction and is 
reasonable in price. 


se 


S 4 GOOD TIME NOW 


To Repair Leaky 
Joints with the 


Climax 
Steam 
Joint 
Clamps 


Will stop any leak 
where a pipe is screwed 

into a fitting. 

Send for Catalog of 
STEAM SPECIALTIES 


JAMES McCREA & CO. °7 ”* nexco“*" &* 














AUGUST BLIND 
D. H. KRUGER 


THE KRUGER & BLIND CO. 
Machinists and Engineers 


MANUFACTURERS OF 


} formerly with Wm. L. Simpson. 





Engines, Boilers, Keystone Belt Pumps, 
Heaters, Separators and 
Exhaust Heads 


ENGINES AND POWER INDICATED 


We have a full line of Boring Bars for Boring Engine 
Cylinders, Crank Pin Holes, Cylinder Backs, and Corliss 
Engine Valve Ports, in present position. 

Portable Milling Machine for Facing Valve Seats. 

All Kinds of Engine and Pump Repairs done by 
Experienced Mechanics. 


Nos. 5 and 513 Master Street 
PHILADELPHIA, PA. 


*Phone, Kensington, 29-97 A 
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ST. JOHN SELF-ADJUSTING 


CYLINDER PACKING 


It is false economy to puta good piston and packing into a cylinder that is out of 
round. If you put.a.geaed house on a poor foundation, both you and the house will be 
poor in a short time. 

If the bore of the cylinder is not true, have it re-bored and put in our adjustable 
piston and St. John Self-Adjusting Cylinder Packing, and we will guarantee a perfectly 
steam tight cylinder. 

A very slight leak in the cylinder of an engine making sixty revolutions a minute, 
running nine hours a day, means a large loss of coal every week, and this means money, 
as it takes the coal to make the steam, and money to pay for the coal. 


4. 


il ") 


The St. John Piston and Packing have stood the test of over fourteen years in 
actual use, and the practical use of it and the satisfactory results obtained, are the best 


proofs of its efficiency. 


EXTRACTS FROM LETTERS RECEIVED 


From T. J. Cleaver, Supt. Chesapeake and Delaware Co. 

The St. John Rings are not new to me. I have had them in the Tug Roman about 13 years ; they have never leaked 
in all that time, and the cylinder is as perfect to-day, inside, as the day it was built. We find it takes from 5 to 7 pounds less 
steam to turn the engine with ‘‘St. John Rings” than with those of the old style. 


From Carbon Iron and Steel Co., Parryville, Pa. 
Since putting your St. John Packing on our engine, we are getting better results from her, and are using 25 per cent. 


less boiler capacity to do the work. 


From the Reading Paper Mill, Reading, Pa. 
In reference to the St. John Self-Adjusting Cylinder Packing, it did more than we expected ; have stopped one engine 
and have better power now than we had with the two engines. 


First-class engineers want first-class work, as they know this is the only kind of 
work that pays around an engine, and they also know this is the kind of work turned out 


by H. B. U. &. Co. 
Our specialty is repairs to engines. When you have work of this kind done, have 


it done right ; it pays in the end. 
We don't do or recommend cheap work 


HH. B. UNDERWOOD 6 CO. 
1025 Hamilton Street Philadelphia, Pa. 


SEE AD. INSIDE OF .FRONT COVER 
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FLECTRICAL SUPPLIES, WORK and REPAIRS 


OF EVERY DESCRIPTION 


Burk & Whittle, 26 N. 7th St. 


Information regarding safe carrying capacity of wires, cut-outs, etc., cheerfully given. 





Keystone and Bell Telephone Connections 











BY A 


PULL 
The «*P. B. H.’’ 
Quick-Closing 


Water 
Gauge 


A Pull on the Chain 
Does it. 
Strongly Made. 











| A COMPLETE LIBRARY 
ON STEAM AND ELECTRICAL ENGINEERING 


It Contains Questions Asked by Examining Boards of Engineers 
An Encyclopedia of Information, and in itself the most complete library on Engineer- 
ing practice ever published 
Over 900 pages and 400 illustrations. .Every branch of engineering treated in a scientific 


and comprehensive manner. 
Reliable, practical. A guide anda teacher. As a reference and test-book t is the latest 


and best authority. 
Order it. Examine it. Criticise it. If it isn’t as good as you thought, your money back 


without excuse. 


ANDBOOK 


baad wy Wik 


By HENRY ¢ 


='3 & 


(THIRD EDITION.) 





Three-Quarters Size - 


It Teaches{the art of erecting engines and setting them in line. 
The setting of valves on single and doub!e eccentric long range Corliss engines. 
How to set valves on different types of steam pumps. re of injectors and ‘nspirators. 
for figuring heating surface. tensile strength of boilers and tanks, measuring power, etc. ; 
* Direct currents for lighting, alternating currents for arc lighting, two and three phase currents fully illus- 
trated and explained with about fifty illustrations and seventy-five pages. Lae 
Care and management of steam engines and boilers. . Art of erecting shafting and pulleys, Application of 
electricity to purposes of lighting and motive power. Construction of dynamos and motors, and the practical 
details regarding the care and management of electric plants. 
_ _. First and Secand Editions of 7000 copies all sold. Each book was cold subject to approval, and of the en- 
tire two editions not one copy has been returned so far. 3 
The third Edition ot 5000 copies, enlarged, revised and brought right up to date, is nearly all sold. 


The price of this book is $3.50, mailed to any address in the world. 


Rules and methods 


SEND POR 42-PAGE ILLUSTRATED CIRCULAR. 


HENRY C. TULLEY & CO. 








lew in Price. . 
it om Approval. 
seiatiafaction Guaran- 


We also make the 

«P, B.A.” 

IMPROVED 
GAUGE COCK 


PAUL B. HUYETTE 
1245 Betz Building 


PHILADELPHIA, PA. 


























1230 Marlborough St. 


Philadelphia = 
Special Attention Given to 
Engine Foundations, 
Steam Boiler carne. 
Brick Stacks an 
Fire Brick Work 

















1016 Wainwright Building ST. LOUIS, MO. 





THE PRACTICAL MANAGEMENT OF 
ENGINES AND BOILERS 
Compound and Multiple Cylinder Engines 
and 


Practical Management of Dynamos and Motors 
BY WILLIAM BARNET LE VAN 


Tilustrated by (0 engravings. In one volume of 
856 pages. Price by Mail, $2.00 


Philadelphia Book Company 
15 SOUTH NINTH STREET PHILADELPHIA, ‘PA. 
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NASON 
Steam Traps 





wesc eee baad 


‘The 

B ° Standard 
for 

Sixty Years 


“Nason” Trap for Pressure “Sidelug” Trap for Press- 
to 70 Ibs. ures from 70 to 150 lbs. 


ORDER atrap that will positively remove all the condensation 
from every description of heating surface without loss or 
waste of steam. 

ORDER a trap that embodies in its construction the greatest sim- 
plicity and. freedom from complicated mechanism, insuring 
durability and immunity from annoying and expensive 
repairs. 


Every Steam Trap Bearing Our Name Is Rigidly Tested and 
GUARANTEED UNCONDITIONALLY 


Reject Imitations. Complete Catalogue on Application. 


NASON TIANUFACTURING CO. 
Beekman Street - NEW YORK 








Heintz 
Steam Trap 





> kentaiaiahl © OSS AW ene 


"Te ers five auithis to make it and test 
it. Butit takes less than thirty days to show 


you that it will pay for itself.in six months. 


Try it, therefore, for thirty days, and see 


how much less your coal bills are. If you 


like it, buy it. If not, don’t. 
Send for booklet ‘4.’ 


William S. Haines Co. 


136 South Fourth Street, Philadelphia. 














Bickel Float 
Steam Trap 


HANDLING RUSHES 
OF WATER IS 
- OUR HOBBY 


This Trap is especially adapted for Sepa- 
rators. We also manufacture Thermostatic 
Steam Traps. Sent on 30 days trial to re- 
sponsible parties, 


SEND FOR CIRCULAR. 


FRED. L. BICKEL, 
1348 Palmer St., Philad’a, Pa. 














When you buy a 
“raps AANDY TRAP 
It does lots of work, don’t stop up or leak .- 
steam. If something gets into the 
valve you know it by the gauge 
glass and it can be re- 
moved quick and easy, 
that’s why it’s Handy. 
Write for Catalogue. 
THE 


Handy Trap, 


639 ARCH STREET, 
PHILADELPHIA, PA. 





























grades of fuel. 


SIMPLE, SENSITIVE AND POWERFUL 


RICHARD THOMPSON & CO., 124 Liberty st.. NEW YORK, N. Y. 


_ Latest Improvements . a : 
| Tube Cleaners that Clean | ; 3 
Shaking, Dumping and Stationary = = 1 
GRATE BARS for Round and a (EN = 
Square Furnaces, and all é sas: aes SESS sesisrasse 


Write for Catalog ~~ 


| THOMPSON'S STEAM SPECIALTIES 


Indicators and ‘Appliances 
Damper Regulators with 




















SENT ON APPROVAL 
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FROM SOME GOOD 


SOME LETTERS encineers 


That show why the circulation of THE PRACTICAL ENGINEER 
Grows faster than any other mechanical journal in the world 





WoopINncTon, OHIO. 
L. L. Rice, Philadelphia. 
Dear Sir: Some time ago I received a sample copy of your 
journal. I must say that it contains more good, sound, sensible read- 
ing for engineers than any paper I have eversaw. Enclosed find my 


subscription. 
W. H. Baker. 





Mr. HERMAN, Mass. 
THE PRACTICAL ENGINEER, 
Philadelphia. 
Gentlemen: Please change my address to Hadley, Mass. THE 
PRACTICAL ENGINEER is the best paper for the money I ever saw. 
Oris W. ALLEN. 


ABILENE, TEXAS. 

Tue PracticaL ENGINEER, Philadelphia. 3 
Gentlemen : Sample copy of your paper has just reached me. 
I enclose 50 cents for subscription. I have had the value of the 
year’s subscription out of this one number. It’s very interesting, 
indeed, and I have learned more than fifty cents worth of new facts. 

ABILENE Exxectric Licut Co. 

RogBert M. Wess, General Manager- 


IrHaca, N. Y. 
Editor THE PracricaL ENGINEER, 
Philadelphia. 
Dear Sir: Enclosed you will find my subscription for another 
year, I could not get along without your valuable paper and don’t 


see how you can publish so good a paper for so little money. 
A. L, PALMER. 





Cuirron, TENN. 
Tue PracticaL Encinerr, Philadelphia. 
Gentlemen: As I have not received my paper for July I thought 
I would notify you. I consider it the best journal I take and I take 


several. 
E. B, WALKINGTON. 


ALLENTOWN, Pa., September 14, 1903. 


Tue Practica, Encin#er, Philadelphia. 

Gentlemen: ‘‘1 think your paper is one of the best advertising 
mediums I have ever tried. I have received more inquiries from } 
than from any other and am well satisfied. 


Joun T, Linpstrom, 


ORIGINALS OF ABOVE AND HUNDREDS OF SIMILAR LETTERS CAN BE SEEN AT OUR OFFICE 








Agents Wanted Write Us 


Boiler Compounds 


Made for all Waters 


THE BIRD-ARCHER CO. 
574 and 576 West Broadway 
New York City 








J. D. Kelley 


hes ‘LURN 2: 9 oueel 
o* HIGH-GRADE Co 


LUBRICATING OILS AND GREASES 
PEERLESS Boiler Cleaning Compounds 


Our First and Last Consideration is QUALITY 


408 to 418 VINE ST., PHILADELPHIA 


oO. F. Zurn 





























NUGENT’S 
Catalogue of Oiling Devices and Valuable Treatise 
. on 
“HOW TO OIL AN ENGINE” 


Will be sent Fres or CHarcGe to any Engineer 





No Engineer should miss this opportunity 
Write to 
WM. W. NUGENT & CO. 
20-22 W. Ranpotpn St. Cuicaco, U.S.A. 
(Mention this paper) 
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YOU DON’T 
DRINK 


Impure Water if you can get it 
pure ; then why feed your boilers 
on a water that is going to lead toa 
youthful grave and to early gray 
hairs. 


The Water Softening plant here 
shown is assuring a long life for the 
boilers and rendering the lives of 
the men about them safer and more 
enjoyable. 

We are always happy when 
mailing our booklet and 
figuring on a plant. 





Western Agents 


J. A. TAFT & CO., 
New Hayden Building, Columbus, 0. 





American 
Water Softener Co. 


Harrison Building 
Philadelphia’ 


~ 





EVERY USER OF POWER AND LIGHT SHOULD 
READ THE 


POWER AND LIGHTING ‘ECONOMIST 


tells how to buy best, how to save money, how to im- 
prove methods. Thus $1 may save you $1 000 —50c. a 
copy, $la year; Frank H. Knox, Troy, N. Y., and all 
live news-dealets. Send for great clubbing offer. 





~wewewvwvwuwe ~ewewwvwewe. 
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BELTING 


For MAIN DRIVING AND GENERAL USE 
IS A DISTINCT ECONOMY 


i over any other belting. We will gladly furnish 
is practical proof of this. 


BELTING COMPANY 


55-57 Market St., Chicago. 120 Pearl St., Boston. 40 Pearl St., Buffal, 





MAIN 


1219-1239 Carpenter St., Philadelphia. 
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IF THERE’S ANY WAY 
To Make Overalls Better Than 


H. S. PETERS’ 


rotherhood #: Overall 


Are Made I'd Like to Know it! I’m Looking S 


for ways to make them better instead of cheaper; yet they cost you no more 
than other overalls not .quite as good. I use only the best denims--cut them 
with plenty of room where it is needed—sew them only with the best six-cord 
thread, short stitches and carefully inspect every garment before it goes out. 
And to guard against possible error, I replace, FREE OF CHARGE, any garment 
giving just cause for complaint in any respect. 


UNION MADE, OF COURSE 
“p.ur.3— H, S. PETERS - 2.1.£.17: 


MANUFACTURER 
Dover, New Jersey 







TRADE 
MARK 
REG’D 

































McNELLEY’S 


AMERICAN 
BOILER COMPOUND 


Our compound is the result of years of experiments by an 
engineer of long experience, assisted by expert chemists. 
American Boiler Compound not only completely removes all 
scale and incrustation in the boiler, but prevents new from 
forming, and will, if properly used, keep the boiler absolutcly 
clean and free from all forms of corrosion, such as pitting, 
grooving, honeycombing. 
Send Sample of Water and Sample of Scale if Convenient 
We will be pleased to hear from engineers who will secure 
trade for us. When writing for intormation address 
J. McNeliey, Dept. Mgr., 35 Poplar Street, Phila. 
SOLD THROUGH 


SMITH, KLINE & FRENCH CO. 
_ 4292435 Arch Street, Philadelphia, Pa. 























nd 


a Registered. 


None Genuine 


THE ORIGINAL RING PATTERN- 
Self-lubricating, Steam and Water Tight, Less Friction than any other known 
ithout This Trade wet 


SNS Nn PSs POs ey 


Packing 






a 4 


k Stamped on Wrapper. All similar pac 


<a ers boleh See 






Valve Stem. Our Packing is a sure cure for leaky stuffing boxes, whether the motio 
is rotary or reciprocating. 
Albion Chipman, Treas. 


_eereerreree ~weoworwrerrrrerrvrvrovrvvrrvvevurvweveec™ a pees a 







ings are imitations. In ordering give exact diameter of Stuffing Box and Piston Rod org 


PE FP LNA IN 
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SELDEN’S 


PATENT 
PACKINGS 


made either with Rubber or Canvas Core and 
both Round and Square in shape. Will give 
satisfaction on Engine, Pump, Compressor 
and Valve Rods. Easiest of all packings on 
your rods. 


Brandt's Triple Expansion 
Gaskets 


For Boiler Work and 


Brandt’s 
Hard Pump Valves 


are the very best goods you can 

use in High-Pressure work. 

Engineers are requested to give the 

above a trial if they are not now using them. 


RANDOLPH BRANDT 


Sole Manufacturer and Proprietor 
38 CORTLANDT STREET, NEW YORK 








wi 


POWELL’S 
“White Star” 


REGRINDING 
REVERSIBLE 
SEAT VALVES 


s have a longer life and are 
easier to repair than any 477 
5 valve made. 









They are sold with a gua 
= antee of satisfaction or your 
money refunded. Try one. 





Wrought Iron Pip 


NOT STEEL 





Cut to . size and for any purpose. ‘Prompt 
ipments to any part of the 
world guaranteed 


Engineers’ Supplies and Steam Fitters’ Tools 


C. J. RAINEAR & CO. 


No. 518 ARCH STREET - - Philadelphia 3 





If you are 
Looking for = 
Trouble 
Buy an 
Imitation 


I’ve been there and 
know what they are 














Take **EUREKA” PACK- 
ING. There’s a dozen imi- 
tations, some of them look 
very good, and are offered 
as ‘‘just as good.’’ One 
or two manufacturers even 
imitate the color of box 
and label as closely as they 
dare. 





Then there’s INDICATORS, RE- 
DUCING WHEELS and PLANI- 
METERS. The smooth salesman will 
say his are equal in every way to 
IMPROVED ROBERTSON-THOMP- 
SON, VICTOR WHEEL and WILLIS 
PLANIMETER, and lower in price. 
They look well and that’s all you know 
until tried. 





’ the fellow that copied our corrugated princi- 
ple and even went so far as to call his an 
ELIMINATOR, a name coined by us. At 
any rate he will claim almost 100 per cent. 
efficiency, knowing well that you will not 


make a test and prove his claims. 


AND WHY SHOULDN’T THEY? 


They have nothing at stake. 
They have but a small investment. 





They have no valuable name to ruin. 
Isn’t it to their interest to make the ‘‘just as good”’ article 
JUST AS CHEAPLY as they can? 


When You are Ready Get Our Catalog 
Jas. L. Robertson & Sons 


205 Fulton St., New York 












CYLINDERS REBORED 


All types and sizes of 
Steam Engine Cylinders, 
Corliss Valve Pockets, Air 


SEPARATOR Compressors and Pumps 
FOR INTERIOR OF BOILER | Rebored in present posi- 


This Separator will keep tion, from 4 inches to 76 
the water in your boiler. It inches in diameter, 


' will reduce the moisture 34 ; 
of 1 percent. It will stop Engines Indicated and 


priming, and furnish dry Valves Properly Set 
steam to the engine. 


ee eet | All Troubles connected with your Steam Plant Rectified 


| expense to you is my guar- 


} antee, : 
SEND FOR CATALOGUE 


JOHN. T. LINDSTROM 


Machinist and Engineer 
214-216 SOUTH THIRD ST. ALLENTOWN, PA. 
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Rey engineer who is interested in a 
PERFECT ENGINE GOVERNOR should get acquainted with 





™ KUHLEWIND 
MOMENTUM GOVERNOR 






Manufactured by 


THE KUHLEWIND GOVERNOR : 105 and 107 PIKE STREET 
COMPANY PITTSBURGH, PA. 










SEND FOR HANDSOME ILLUSTRATED CATALOG 
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Hantiad Hored 
In again asking the attention of the Mechanical World to the 


ENGINEERS’ STANDARD LIBRARY 


and the “‘little at a time” payment plan, on which these books are 

supplied, the publishe:s wish to express their appreciation of the 

hearty support and endorsement tendered by those who have been 

-— continue to be students of engineering, electricity and tnechanical 
rawing. 








The Hawkins’ Works are kept constantly ‘“‘up to the times’? by 
frequent revisions and additions by the author; to this fact is un- 
doubtedly largely due their continued popularity. 


The seven volumes which comprise the author's complete 
works, are supplied to responsible parties on the one dollar monthly 
payment plan; the complete library is delivered to the subscriber, 
express or post prepaid, upon receipt of the first payment of one 
dollar, the balance to be sent one dollar monthly to publishers, by 
post-office or express money order. See order coupon below. 








ee 


LIST OF SERIES 


Hawkins’ Self-Help, Mechanical y Vv O ] umes 
Drawing, price post paid, $2. —— 


Hawkins’ New Catechism of M hl 
ectricity, price post paid, le $ 
ie ont y 
Hawkins’ Aids to Engineers’ pn cm ncn nena 
Examinations, price post paid, 2, 
(With Questions and Answers.) 





Iv. 
Hawkins’ Maxims and Instruc- 


wea CO le Catalog Free 





v. 
Hawkins’ Hand Book of Calcu- (SEND POSTAL) 
lations for Engineers, price 
post paid, 2. 
vi. 
Hawkins’ New Catechism of the ADDRESS 


Steam Engine, price post paid, 2, 


Hawkins’ Indicator Catechism THEO. AUDEL & C0. 


(A practical treatise), price 





st paid, . 
ee ' 63 Fifth Avenue 
When set is purchased, the seven vol- 
umes are supplied for $12.00 being a New York 


reduction of $1.00 from above list. 





 Neber sticks at the bital moment.” 


Disastrous accidents have occurred from the 
back flow of steam into a boiler carrying in 
less pressure than the rest of the battery. 


OUR 
NON-RETURN 
STOP VALVE 


permits outflow and stops inflow. It 
operates with ease and precision, and 
if one of the boilers were to blow out a 
cock or tube it will instantly, automati- 
cally cut off that boiler from the rest. It 
is a positive safeguard against accidents. 
Let us send you description and prices. 


Foster Engineering Co. 


‘NEWARK, N. J. 


Nespas 





























CUT OUT 


ORDER COUPON 


I accept your offer to supply the ENGINEERS’ STANDARD 
LIBRARY for $12.06. Enclosed find One Dollar to cover my 
first payment, the balance I agree to remit $1.00 per month. 


I can refer you as to my NAMEBE...... PITTI RIT TITT TTR 
reliability to | 

















The seven volumes comprise 2,266 pages, and contain 7,143 
paragraphs. Each book has an Index, the 

References numbering 5,171. There are 

1,188 Questions and Answers, 199 Tables 

and 444 Rules, with 419 Examples; in 


addition there are 269 valuable 

; Foot-notes and 1,258 Diagrams 
Tee 4 p and IJlustrations. 
333 } Each volume is com- 

plete in itself, and 

will be mailed 

post-paid, toany 

address upon 

receipt of 

price named 














° MANUFACTURERS OF 


the Improved Corrugated Copper Gaskets made in any 
shape, size or thickness, and for all kinds of joints. Lip 
Unions, Flange Unions, Plain and Ball Joints, Connecting 
Steam, Air, Gas or Water Pipes, also for Cylinder Heads, 
Steam Chests, Etc. Guaranteed the Best in the Market. 

We also Manufacture Special Metal Gaskets for all 
Styles of Water Tube Boilers, Man- and Hand-Hole 
Plates, Mud Drums Etc., which can be used over many 
times. We guarantee to save you 50 per cent. on any 
Gaskets your now use. 

Our Copper Gaskets are Hand Rolled, not Hot 
Pressed. Best and cheapest. Samples Free. 


7 South Thirty-Sixth Street 


PHILADELPHIA, PA. 
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Fill out the coupon in lower corner, sending us a small 






specimen of the scale from your boiler, and we will analyze it, 






send you a certificate of analysts and advise you how to prevent 








and remove such formation. No charge made for this service. 








LORD'S 

WATER eof wt 
PURIFYING 

CHEMICALS 


are prepared for shipment only after a specimen of the scale to be 
removed has been subjected to analysis. For this reason Lord’s 
Water Purifying Chemicals are specific in every case. 













LORDS | 
They are not liquid but dry soluble WATER PURIFYING 
non-volatile powders, guaranteed harm- CH | vs | ICA L A) 


less to the boiler, and to remove all in- 








crustation and scale, resulting from the 













use of impure boiler feed water. 
Wp Sie ite OO begciaeeds : .. £903 
The Geo, W. Lord Co., 
2238-50 N. 9th Street, 
Philadelphia, Pa. 

4 x 4 ot Gentlemen:—I am sending you a sample of scale from our 
boiler. In accordance with your offer in the Practica. 
ENGINEER you are to analyze it, and send me certificate of 
analysis free of charge. 









Number of boilers in use........................ ae, oa es ea eee es 






Ce i Be Be ge | canteen teat Saeco PR eae ES Oa E eR i AO 


Geo. W. Lord Co. Frequency of cleaning boilers.............. : 


Frequency of opening the blow-off during working hours................ 







2238-50 N. Ninth Street . he or other source of water supply....................00-0000... eoscsnesnnssbnathogs 
Boilers are used about........... hours out of the 24. 
PHILADELPHIA, PA. RR Bee sic Ve ee lu 2! MIME 1 Arh oS SUT ae ae 





Street and No. .... Bp POLED ad RRA hat ORRIN LEN EOC YC RS MCLE T A, CoN 
ROR aN NEI oscil mea eee ale She ccs cua aoe 


Firm’s Name ...... 
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L ST. LOUIS, MO. 


NO USE 
SPLITTING 
HAIRS 





oy 


over the matter. 
If we were not 


absolutely certain 
that AN 


ACME OIL FILTER 


will redeem more oil 
much better and in 
less time than any fil- 
ter made of the same 
capacity, we would 
not venture to send 
one to you at our ex- 
pense on 30 days’ trial. 

Shall we send one 
to-day ? 


Walter L. Flower & Co. 
810 Chemical Building 











THE ROSE PATENT GRATE 


A THOROUGHLY UP-TO-DATE SHAKING GRATE FOR PARTICULAR 
ENGINEERS. WRITE FOR CATALOGUE. 


THE KUTZTOWN FOUNDRY AND MACHINE COMPANY 


MAKERS OF HIGH GRADE 


Boiler Fronts, Grate Bars, Furnace Castings, Com- 
pound Separators, and General Boiler Castings 


Works: Philadelphia Offices 
KUTZTOWN, Penna. Fidelity Building, Broad, above Arch 





lif not seuakiie done, in any plant, will cause the engineer a great deal of trouble, 
‘and his employer unnecessary expense. Many years of practical experience and 
a force of competent assistants enables’me to guarantee absolute satisfaction. 


WILLIAM MILLIGAN, Shop, 726 Sansom St., Philadelphia, Pa. 


Bell-Market 37-998 
"Phones: { Keystone: Mala soy JOBBING A SPECIALTY 











RED SEAL BOILER COMPOUND 


WILL REMOVE SCALE”AND GREASE FROM 


RED SEAL STEAM BOILERS 


BOILER 
COMPOUND 


THE CHERRY CHEMICAL CO. 
OLIVER BRADEN, Manager 


Office: 1215 Filbert Street, - - Philadelphia, Pa. 
Circulars, Prices and Directions Furnished on Applicatien. 




















Watt’s Perfect Wedge Packing 


FOR EITHER HIGH OR LOW PRESSURE 


Holds steam, water, air or ammunia with less friction on the rod than any 
other. Write for trial order to-day. 


Watt's Best Sheet Packing 


It is best because it makes any kind of a joint tight and keeps it 
tight. Used for oil, acid, steam, ammonia and water. It is the 
lightest and purest Rubber Packing made and can be used over again, 
and will not hecome hard under the highest steam pressure. 


Manufactured by JOHN M. WATT’S SONS 











24 Duane St., New York 123 S. Second St., Phila., Pa. 











Say, You! 


If you know of a good packing man, send him 
around. This ie a remark often passed among En- 
gineers. Well, we are the LARKIN’S SELF- 
LUBRICATING METALLIC PACKING COM- 
PANY’S Agents and are not waiting to be sent 
around, you can find us right here, and we are in a 
position to give you perfect satisfaction. 
You don’t have to get any special box for our 
— it will fit any ordinary stuffing box, and it 
s just as pliable as any soft packing. 
Make a note of our address, and “give it a trial, 
you'll not regret it, for it is some: hing you need. 


SAMPLES, BOOKLET, ETC., SENT FOR THE ASKING. 
PENNSYLVANIA ELECTRICAL AND 
RAILWAY SUPPLY CO. 
GENERAL SALES AGENTS 


PITTSBURG, PENNA. 


PPB added ddd ddd ddd dd ddd ddd ddd ddd ddd ddd dd ddd dd dd dad 





GRATE BARS OF ALL KINDS, AND GENERAL CASTINGS TO ORDER 
LOW PRICE AND GOOD QUALITY. 


LET US CALL AND GIVE QUOTATION ON YOUR WORK. 





Smith’s Clamp for stopping leaks in pipe joints. Cheapest, 
simplest and most effective Clamp ever manufactured. Costs 
less than $1.00 per inch in diam. and much less in steel. 


W. CLIFFORD SMITH, 


Steam Specialties and Castings of Every Description. 





_wowveveerevoereewowvrwvwvwewwwwewwTe 


140 N. Sixth St., Philadelphia. 
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Patented 
January 20, 1903 














WE HAVE DECIDED 


To send a supply of our new (Patented January, 1903) four wedge 


Black Squadron Ring Packing 


Entirely free of cost to any engineer who wants it. 


All we ask is that the man who receives it will give it a fair and square test. We 
are satisfied to let the result rest entirely with him. 

We know that Black Squadron Ring Packing will outwear, outlast any other self 
setting or adjustable packing on the market to-day. We know that it will keep the rod 
thoroughly lubricated and perfectly steam tight. We know that it is as nearly frictionless 
as it is possible for packing to be. But we want the man who is responsible for things in 
the engine room to know all this for himself—we wart him to pass judgment. 


We have a book called “THE ENGINEER” that contains solid up-to-date 
enformation that an engineer finds use for every hour in the day. _We send 
this book free also at the same time we send the FREE supply of PACKING. | 


When we say Free we mean FREE. Packing comes to you all charges paid—no 
“Red Tape”—no strings—nothing to do but receive it. All we want is your name and 
address. Send at once to-day. 


CANCOS MANUFACTURING CO. 


146 North Second Street PHILADELPHIA, PA. 


Please mention THE PRACTICAL ENGINEER 
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The Union Boiler Tube Cleaners 


POWER OR IMPULSE 


Are the oldest and most efficient Boiler Tube Cleaners on the market. 
take out all the scale. 


They 





does the same for 
Smoke Flue Boilers. 


The G Gen Flue Scraper 


We also make Gem Oilers, Patent or Plain, Torches and 
Heavy Brazed Steel Oilers, Flexible Shafting, Loose Pulley 
Lubricator. 

WRITE FOR CATALOGUE AND PRICES. 


GEM MANUFACTURING CO. 
Spruce near 33d Street Pittsburg, Pa. 





STITT tpt bt ttt tiiiiiiiiiitiiiiiiis 


The Lagonda Reseating Machine 


FOR CLEANING FACES, NUTS*AND CAPS OF BOILER TUBES 











IT’S A MONEY-SAVER 


Doing in one hour with one operator, work that requires several 
men many hours. Machine does perfectly what men do indiffer- 
ently. No Refitting of Caps Required. 


SEND FOR CIRCULARS, ETC. 
WEINLAND TUBE CLEANERS ARE UNEQUALLED 


THE LAGONDA MFG. CO., BOILER CLEANING EXPERTS 


SPRINGFIELD, OHIO. 


Sent on approval. 




















STEEL WATER ARCH 





Saves the need of renewing brick arch; lasts as long as the boiler; incroness 
capacity ; does the work of a feed-water a and saves its cost in coal ina 
few weeks. You can’t afford to be without it. 


NEIL W. MAC INTOSH aco; Ss. 
54 John Street . = - TNEW YORK 


Lamprey Protective 
Arch Plates 


Protect your boiler fronts from 
burning out, preserve the brick 
work, save fuel, and increase 
the efficiency of your boiler, by 
giving additional heating sur- 
face. Save their cost in repairs 
alone. 
Send for Catalog 
THE LAMPREY CO. 
Westfield, Mass. 

Philadelphia Shop, 240 Chestnut St. 


























*“Teon’ Belting 


The only belt.that will stand 230 degrees Fahrenheit, 18 degrees 3 
boiling. It is water-proof and not affectea by exposure to chemical 
actions, etc. Having enormous strength and splendid driving surface, and 
being lighter in weight than leather, it will transmit more power than any 
other belt. For use in exposed places and under adverse circumstances, 
“Teon’’ has no equal. Every belt sold with the guarantee if not as repre- 
sented, money will be refunded. Send for catalogue showing tests, etc. 


D. P. BROWN & CO. 
IMPORTERS OF 
POWER PLANT SPECIALTIES 
SOLE IMPORTERS AND U. 8S. AGENTS 
262 and 264 North Fourth St. PHILADELPHIA 


Brown's Oeepuont Ring Packing Brown's Imported Oll-proot, 


vite oa Metallic cree ux Non-vulcanizing Sheet Packing. 


Brown’s po mie S Steel waaies Hooks 
(six in a ae wl fit in aay, 80 
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WE HAVE OPENED 


A Philadelphia Office 


To more properly serbe our constantly increasing business in Philadelphia and bicinity 





Almost 20 Years 


© development and ever-increasing success in the manufacture of 


VEGETABLE TREATMENT 
for BOILER FEEDWATERS 











To-day DEARBORN is the universally used treatment for bozler scale, not 
only in all sections of the United States, but in many 


foreign countries as well. 





Dearborn Drug and Chemical Works 


2d Vice-Pres. and East. Mgr. 


W. B. McVICKER, 
and Treas. 


WM. H. EDGAR, President 
ier F. CARR, Vice-Pres. and Gen. Mgr. CHAS M. EDDY, Sec. 
W. A. CONVERSE, 
ROBT. W. FRANCIS, 


MANUFACTURING AND ANALYTICAL 


Directing Chemist 
Directing Engineer 


CHEMISTS 


CHEMICAL ENGINEERS 


WORKS CHICAGO 


27-34 Rialto Building 
CHICAGO 


LABORATORIES AND 

120 Liberty Street THE BOURSE, PHILADELPHIA 
NEW YORK William T. Johnson 

OFFLCES 


RANK EARDLEY 
Ae ire nk & | . H. EVERETI 
S. F. HAYES 


BRANCH 


H. S. CHAMBERS, Ellicott Square Bldg Buftfialo, N. ¥ 
i. T. COLLAR Bryant Block, 
A. W. CROUCH, House Building Pittsburg, Pa . 
i, Ohi WM. LOWRIE Mills Building, 
: 307 N. Los Angeles St., 


DAN DELANEY, Union Trust Building Cincinnat 
Boston Biock, Denver, Col. \ f MILLE 
u 5 I Honolulu Ts 


DENVER OFFICE, 
U Cc. BROWN, 


Security Building St. Louis, Mo. 
Atlanta, Ga. 
St. Paul, Minn 


San Francisco. Cal- 


Prudential Building, 
7 Lincoln Avenue, 


Los Angeles, Cal 
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Dearborn Drug and Chemical Works 


WM. . EDGAR, President 


alae F. CARR, Vice-Pres. and Gen. 


the boilers. 


Ww. 
<0) o 8 a 


MANUFACTURING 
CHEMICAL ENGINEERS 


Dearborn Treatment 


Dearborn Treatment 


Mgr. 
A. CON 


LABORATORIES 


120 Liberty Street 
NEW YORK 


H. S. CHAMBERS, Ellicott Square Bldg. 
I. T. COERLAR, Bryant Block, 
A. W. CROUCH, House Building 
DAN DELANEY, Union Trust Building, 
DENVER OFPICE, Boston Block, 

F 


c 


THE Bt 


Dearborn Vegetable 
Feed Water Treatment 


Prepared to suit the water, when used according to 
directions, will soften and remove all old scale existing in 
It will enable you to have a badly scaled 
battery of boilers perfectly cleaned in go days. We 
all know what this means in economy of operation. 


Dearborn Treatment will absolutely prevent the formation of new scale, at once, from 


the time its use is started. 


being VEGETABLE, will stop all corrosion ot boilers and con- 
nections, eating out of joints, and all priming and foaming, 
no matter from what cause. 


is sold in the most condensed possible form. You add your 
own water. When systematically used, it takes but a small amount 
to do the work perfectly. At your request, we will make an 
analysis of the water and submit proposition. 


N. B.:—Because you have been fooled by a hundred- 
and-one different fake ‘‘boiler compounds” is no reason 
why you shouldn’t get right at the heart of the proposition 
and obtain perfect results by employing a Firm of Chemists 
to handle this subject for you who guarantee satisfaction. 


. B, McVICKER, 2d Vice-Pres. and East. 
a AS M. EDDY, Sec. and Treas. 
VERSE, Directing Chemist 
FRANCIS, Directing Engineer 


AND ANALYTICAL CHEMISTS 


AND WORKS = CHICAGO 


JURSE, PHILADELPHIA 
William T. Johnson CHICAGO 


BRAN C-H: OFFICES 


Kuftalo, N. Y. FRANK EARDLEY Security Buildin St. Louis, Mo 


Kansas Ci 


Pittsburg, 


Cincinnat 
Denver, © 
BROWN 


tv, Mo C. H. EVERES: Prudential Building, Atianta, Ge. 


ol, Gg. | MILLER 307 N. Los Angeles oe Los Angele 
Brewer Block Honolulu, H. T, 


Mgr. 


27-34 Rialto Building 


Pa. tL. S&S. F. HAVES 1237 Lincoln Avenue, St. Paul, Minn 
i, Ohio WM. LOWRIE Mills Building, San Francisco. Cal- 
, Cal 
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Electrical Repairing 


And General Machine Jobbing 












We have the best equipped shop in Philadelphia for the execution of 
Electrical Repair, as well as General Machine Work and earnestly solicit 
your business along these lines. We guarantee you the best of work ata 
reasonable price, it will be finished when promised, and will be satisfactory. 







Many of Philadelphia’s Largest Concerns 
are Our Satisfied Customers 


Thos. H. Dallett Company 


BELL PHONE Twenty-third and York Streets, Philadelphia, Pa. 


Tioga, 24-75 



















444444 











BUSHNELL WE ALSO MANUFACTURE THE 
Improved Planimeter | Bachelder Adjustable Spring Indicator 


Complete for any pressure 


The Ideal Reducing Wheel 
) Complete for any Stroke 
The Soot Sucker Boiler Tube Cleaner 


CLEANS the tubes without admitting steam into them 


il 








BUSHNELL 
Cord Take-up 





Attached to 
Bachelder Indicator with 
Ideal Reducing Wheel 





Takes up the slack cord and 
puts it back where it belongs 
at the proper time. 





Figures M. E. P. Direct. 
Simple, Easily Manipulated. No tangling or breaking of 


4444444444444 4A AAA KAAS ++ 44444444, 4,A 


See eee Te Ce, ee ee i Oe Re ty SR SS ie we Ce ee ee a a a 


No chance for error. 
Compact, Conplete in Carrying Case 114” x 4” x 8” 
Accutacy Guaranteed. 


cord. : 








SEND FOR CATALOGUE A 


JOHN S. BUSHNELL CO.) New'vent ‘N&Y! 
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he Sims 
Steam 
Separator 


FOR VERTICAL PIPE 
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PATENTED APRIL 1, 1902 


THE 


Sims Automatic 
Boiler Cleaner 








THOUSANDS IN SUCCESSFUL 
OPERATION 


Our prices are low 
Our quality high 
Our efficiency great 
If in need, buy 


Schade & Marshall 





Philadelphia Representatives 








The SIMS Co. 


Erie, 


—-MANUFACTURERS OF— 


Mechanical Boiler Cleaners. 
Feed Water' Heaters, 
Oil Filters. 
Steam Separators. 
Oil Extractors. 
Exhaust Heads. 
Low Water Alarms. 
Boiler Compound Feeders. 
Kerosene Oil Injectors. 
Oil Cups. 
Flue Blowers, Etc. 


Write for Illustrated Catalogue. 


Pa. 














THE SIM 
FEED WATER 
HEATER 


THE SIMS Co 
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VERTICAL HEATER 








The only feed water heater that 
has perfect circulation of feed water 
through every tube at the same 
time, constructed so the tube can 
be readily scraped. 








This is the Oil Filter you 
require if you want the best 
results at lowest cost— 


The “SIMS” Filter 





The “SIMS” 
Low Water Alarm 




















A SAMPLE ORDER AFTER 
MONTHS OF COMPETITION 
WITH OTHER ALARMS 


ELLswortH, Pa., Sept. 5th, 1903. 
THE SIMS CO., Erie, Pa., 
Gentlemen :— 

We have tested your alarms 
and find same quite satisfactory, and en- 
close herewithan order for thirty (30). You 
understand that you have to furnish us with 


‘\(29) more and render us the bill for the 
whole thirty. We shall be glad if you will 


dispatch the same as soon as possible. 
And oblige yours truly 
James W. E.LtswortH & Co. 
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PATTERSON Steam Specialties 


Are All Sold on Thirty Days’ Trial, to Be Returned at Our Expense if Unsatisfactory 


ID you ever consider 
i) how extravagantly 
steam pumps_ use 
steam? The power re- 
quired to run a belt pump 
would hardly be missed. 
These are simple, strong 
and very reasonable in price. 
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Berryman Feed Water Heater { 
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in the October issue of THE PRACTI- It’s the old stand-by. No 

CAL ENGINEER, but we can’t help again toqy oil in the boilers, no trouble of 

reminding you of that large hand hole any kind. You can’t afford to 

for inspection and cleaning without dis- experiment, even if the other 

connecting the pipes. fellow’s is a little bit cheaper 
(at first) than this famous little 
fuel saver. 


Are you tired of the way that 
exhaust pipe is spattering greasy 
water over everything, including 
your clothes? Perhaps the neighbors are too. If a Patterson 
Exhaust Head won’t stop the trouble, don’t pay us a cent for it. 





Frank L. Patterson & Co. 


24 Cortlandt Street, New York 
4444444444444 ) FHFHFHFHH+EHF 44+ 4444444444444444444444 
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The Gleaner represents the acme of per- 
fection in feed water heating. 


The Davis Triplex Power Pump 


is a perfect type of the vertical triplex 
belt driven pump. 


Manufacturers of 
The ‘‘Berryman”’ Feed Water Heater and Purifier 


i. B. DAVIS & SON 


HARTFORD, CONN. 


WRITE FOR CATALOGUE, ETC., TO 


THOS. MCADOO 


125 NORTH 4TH ST. 
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The OTIS Tubular Feed 


Water Heater, 
Oil Separator 
and Purifier 


with Seamless Brass Tubes 


Guaranteed 


To heat the feed water to the 
boiling point (210 or 212 de- 
grees) with the exhaust steam 
without causing any back pres- 
sure, also to extract the oil 
from the exhaust, so that 
the exhaust steam after being 
passed through the heater can 
be used for heating purposes, 
and the water of condensation 
for the heating system be re- 
turned to the boiler without 
the additional expense of an 
eliminator. 


Liberal Offer 


If this heater fails to give satis- 
faction in every respect, we 
pay freight, cartage, etc., both 
ways. 


The Stewart Heater Co. 





11 Norfolk Ave., Buffalo, N. Y., U.S.A. 








The American Standard 
Copper Coil Feed Water Heater 


Simplicity ! 
Strength! 
Economy ! 

A Money Saver! 


It gives so little trouble 
that one of our customers,- 
who has used one for 8 years, 
had forgotten that he had it 
when we asked him the other 
day how it was doing. He 
called in the engineer, who 
said it hadn’t been touched 
since it was put in and was 
still heating the water to 210 
degrees. 


That’s the kind of a 
Heater you want. 


Write for Catalogue No. 100 P. 


The Whitlock Coil Pipe Co. 


HARTFORD, CONN. 











Experience 


It takes years 

»s to: test. a new 

kind of heater— 

» then years to im- 

5 prove it—then 

years to test the 
improvements. 

WEBSTER FEED-WATER HEATERS 
AND PURIFIERS 


have been tested, and improved, and re-tested. Nowa 


million and a quarter h. p. are in use. 
Which do you prefer, arguments or experience? 
Write for booklet. 


Warren Webster & Co. 


CAMDEN, N. J. 
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STEAM SPECIALTIES 





WE POINT TO WHAT 

WE’VE DONE AS PROOF 

THAT OIL CAN BE ENTIRELY 

REMOVED FROM EXHAUST STEAM 

AND THAT FEED WATER CAN BE HEATED 

ABOUT TO THE TEMPERATURE OF THE EXHAUST 


BY 


OUR “UTILITY” COMBINATION 


We can always guarantee an elimination of 98%. We average over 
00% and have in some cases left but yo$o5 of 1% of oil in the water- 
You can't see this amount, you can't taste it; fresh well water frequently 
has more oil in it, and this water can be used for fifty years in boilers 
without showing a trace of oi] deposit. The feed water heating feature 
is optional but very efficient, free from back pressure and requires but 
little room and no floor space. 

The “ Utility’’ Combination serves as Exhaust Muffler, Oil Separatur, 
Return Tank, Pump Governor and Feed Water Heater. It costs only 
about as much as a Feed Water Heater. 




















ANOTHER 
WATER SAVER 


is our new Exhaust Head. Notice the great 
radiating surface that is given by the CIRCU- 
LATING AIR TUBES. These act a; con- 
censers, and they lessen instead of causing 
back pressure. Do you realize that a thousand 
gallons of water are wasted in a moderate 
sized plant which lacks an efficient exhaust 
head? It’s so. 


PATENTED Back Pressure Valves 
“UTILITY” PUMP GOVERNOR VALVE AND HEAD * Blow-off Cocks 
AS USED ON RETURN TANKS, 
Pressure Reducing Valves 
WE 4) High and Low Pressure Boiler Feeders 








UTILITY EXHAUST HEAD 


“UTILITY” PUMP GOVERNOR 


The best Pump Goverror on the market. Why? Because our valve will not leak or stick, we 
guarantee it to absolutely govern the pump and remain tight for five years. Compare the construction 
of our valve with any other on the market. By adopting the “ Utility’’ you can save coal and get a 
higher temperature from your heating or drying systems. Send for catalogue and list of users. 


A NEW APPLICATION 


of the chain baffle plate principle which has proven so successful in the oil eliminator may be found 


He STEAM SEPARATOR 


and the efficiency of it is very high. Absolutely dry steam, absolutely no back pressure. What more 
couid you ask? » 








“UTILITY STEAM SEPARATOR 
PATENTED 





ALSO 
CARRY 
IN Steam Traps 


STOCK 


Reducing Pressure Reducing Valves 


Boston Boiler Thermostats 


Damper Regulators 


Feed Water Controllers 





‘¢Utility’’ Beam Clamps 


THE STANDARD STEAM SPECIALTY GO, 4°44 Wer Bonows 
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- SWEETS . . . 
SEPARATORS 


When you are told a 
separator takes oil and 
water from the steam 
current, find out where 
zt goes and what sepa- 
rates wt, that it will hold 
a lot of water, look up 
the weight and dimen- 
sions; that it’s well fin- 
ished, ask what covers 
it and where the work 
on it is, then send for our printed matter and 
put the stories together. We make all styles, 
for steam or oil, also Exhaust Heads and 
Steam Traps. 


DIRECT SEPARATOR CO. 
220 Marcellus St., SYRACUSE, NEW YORK 
R. S. SPENCER, Philadelphia Representative, 1218 FILBERT ST. 
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BELT TALK 


SOME MEN lace their belt so tight that it is weakened, 
the lacing holes tear out and their shaft is bent, 
just to keep it from slipping, and still it slips. 

OTHER MEN use Stephenson Bar Belt Dressing and 
let the belt run loose, gain 25 per cent. in power, 
50 per cent. in the life of the belt, keep the shaft 
as true as a die, and have no breakdowns. 








SOME MEN say, ‘‘I don’t believe such talk,” and go right 
on wasting good belts and losing valuable power. 

OTHER MEN accept our offer to send a Testing Sample 
Bar Free, and then are convinced. We would like 
to send you a testing sample bar by mail, postage 
paid. TRY US ONCE. 


Stephenson Mfg. Co., Qhbary 























PREPARE For LICENSE 
EXAMINATIONS 


Through special correspondence courses for 


ENGINEERS and FIREMEN 


Courses of especial interest to readers of THE PRACTICAL 
ENGINEER: Stationary, Marine and Locomotive Engineer- 
ing, Boilers and Engines, Refrigeration. 


Also Courses in Civil, Mechanical and 
Electrical Engineering, Architecture, Heat- 
ing, Ventilation and Plumbing, Mechanica] 
and Perspective Drawing, Pen and Ink 
Rendering, Sheet Metal Pattern Drafting, 
Telephony, Telegraphy, Navigation, Knit- 
ting, and the Manufacture of Cotton and 
Woolen Cloth, and Fifty Short Engineering 
Courses. 


An opportunity to secure instruction under the direc- 
tion of members of the faculty of a resident engineer- 
ing college— Armour, Institute of Technology. 





™] «In addition to their regular instruction papers, students in full 
engineering courses are provided with a Technical Reference Library 
(in ten volumes) as a help in their studies. 


Illustrated 180 page catalogue, giving full synopses of all courses, 
may be had free on request. 





American School of Correspondence 


Armour School of Technology 
CHICAGO, ILL. 


Room 112E 





THE BAUM SEPARATOR 


For Live and Exhaust Steam 
RESULTS GUARANTEED 


For condensing systems use the 
Baum VacuuM STYLE OIL Ex- 
TRACTOR. 


Most Satisfactory Separator on 
the market. Ask why. 


The Baum Separator 
and Machine Company 





Horizontal Style for Li Vv Style Oil 
Geehes Gh Geevion* READING, PA., U. S. A. “etaaler 


Philadelphia Agents, AMERICAN SUPPLY CO., 612 Betz Building 


























é BERRYMAN 
Feed Water Heaters and Purifiers 


WATER-TUBE AND STEAM-TUBE 
Cast Iron or Steel Shells. ‘‘f}’’ Shaped Seamless Drawn Brass Tubes 


WE BUILD HEATERS FOR EVERY PURPOSE AND CONDITION 
THE KELLEY PATENT 
Improved Berryman Water Tube 
Feed Water Heater and Purifier 


A pee a | up-to-date, reliable and efficient heater 
Made to stand the Highest pressure; and so constructed as to be 
utterly indestructible by the heaviest boiler it is possible to 
carry. Write for catalogue. 

We have a few good heaters, second-hand, which we will 
sell cheap, ranging from 50 H. P. to 1000 H. P. Mostly taken in 





trade for our Improved Berryman water tube Feed Water Heater and Purifier. 
heater is Tested. “> sage 


and Guaranteed. 


BENJ. F. KELLEY & SON, Makers 
9l- Liberty Street, New York 
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A HUSTLER 
A Book U Want 


seg eons wants the agency for. 
a good Steam Specialty 
on commission. 





Address H. W. G., 





\ING \ Care of THE PRACTICAL ENGINEER, France’s Split Case 
. \\' at AD AND ae 46 North 12th Street, An Absolute Steam Stopper 
\ Chee AC pants iS Philadelphia. 
BS cy ECTS mee ; 66 ” 
VWeagecc . Steam Stopper 
AN BRAND 








LIFE INSURANCE. 


Take out a Paint Policy for your Engine, ° 

Boiler Fronts, Roofs, ac | n s 
Stacks—add to their 

usefulness and profits 
where cheap paints let ‘¢ Reliance ’’ Gum Core Packing 

in the enemy, (sun, ** Black Raven’’ Asbestos Packing 

J rain and rust, ‘sFrance’s Special,’’ ‘‘France’s Regular’’ 
and High Pressure Diagonal Packings 






Limp Leather, by mail for $1.00. 
Send in Your Order for an Advance Copy. 


SPON & CHAMBERLAIN 




















Wisconsin 
Mail Order Dept. P. E. Liberty Bldg. és ’ 
NEW YORK, U.S. A. Graphite Water Stopper’’ Flax Packing 
Roof and Tucks Square Piston Packing 
Stack Paint Tucks Round Piston Packing 
throws a shield of last- “Z” Packings. Spiral Packing 
: ° Ring Packings. Sheet Rubber Packings 
eo — ey Pump Valves. Gaskets 
posed surfaces. Time, Gauge Glass. Washers, etc. 
trouble and money 
ae on —s rn France’s Metallic Piston 
I he I or nado 7 GRAPSITE COMPANY, and Valve Rod Packing 
PITTSBURG, PA. 
a Specialty 








To introduce this packing we are 
offering, as premiums, every conceiv- 
able tool that an engineer, master 
mechanic, or superintendent could 
use, ranging from a monkey wrench 
to an indicator. 


GET IT OF YOUR DEALER OR SEND DIRECT TO 


W Boiler Tube 


Cleaner 




















Requires LESS steam than promptly obtained OR NO FEE. ‘Trad 
any other cleaner. TWENTY YEARS" PRACTICE. Highest references. 
Will positively clean BET- on pemnnttite. Al vedees -conbtentiah 
WaMD OOK FREE. “Exploinncrerything. Tells FRANCE PACKING CO., inc. 
TER than wines tun - Will Pay, How to Get a Partner, explains best 
brush. mhaslenl movements, aad contains 990 other 6514 State Road, Tacony, Phila. 
Will clean ANY length i B. WILLSON & C0 Patent 
o Us « Attorneys 


tube. 785 F Street, N. W., WASHINGTON, D. C. 

In operation is EQUALLY 
balanced, insuring NO 
back pressure against 
operator. 

Is the LIGHTEST and 
EASIEST cleaner to 
handle. 

Has NO working parts. 

Its force is tremendous. 














POWER PLANTS 
Equipped with Garfield, Double Jet 
Injectors and Chicago Sight Feed Lubri- 
cators are as satisfactory to the owner as 


to the engineer. 
Boilers steam easily and engines run 


smoothly. 
Send for catalogue and mention THE 


PRACTICAL ENGINEER. 


The Ohio Injector Company 


WADSWORTH, OHIO 


MANUFACTURED BY 


PAUL B. 
SUE. F re 


1245 Betz Building, PHILADELPHIA 
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U. S. Automatic Injector 


it will be found convenient to remember the 
following : 
Take steam direct from the boiler, and from as 
high a point as possible. 
Do not take steam from a pipe leading elsewhere. 
Have the suction pipe independent of any other 
connection, and have it absolutely air-tight, as 
the slightest leak in most cases will prevent the 
Injector from forcing to the boiler. 












Our “‘ Engineer’s Red Book” goes more into detail 
regarding piping-up, and is free for the asking. 









AMERICAN INJECTOR CO. 







Made Detroit, Mich. Used 
in the the World 
United States over 


The REPUTATION g@f the 














SIMPLICITY 
Reliability Durability 




















6 %+ PER CENT. 
SAVING IN FUEL 


. ECONOMY 
EFFICIENCY suoww sy tasonatony Tests 
PENBERTHY INJECTOR CO. 


DETROIT, MICH. 




















Largest Injector Manufacturers 
in the World 








Progression in Quantity and Quality 


We will strive to advance the character of our goods 


Send for Catalogue 








HERE IS WHERE WE WILL DO IT 


ALWAYS BUY THE BEST 
EVERYTHING GUARANTEED 


ADDRESS 








SOUTH PARK, PORT HURON, MICH. 





All in the Water Column 


Try Cocks, Sight Glass 
Alarm Whistle and 







Automatic Feed Contro/ 


HALF THE USUAL PRICe 


Saves your Boiler 
Saves your Engine 
Saves your Fireman 
Saves your Money 
and May Save your Life 


st 


Write 
for 


Catalogue 


st 


BERRY ENGI/NEERING CO., Chester, Pa. 
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Does Your Boiler Foam ?P 


OUR APPLIANCE 
Is an Absolutely Sure Preventive of Foaming 


DON’T TAKE OUR WORD FOR THIS, LET US 
PROVE IT TO YOU AT OUR EXPENSE 


PRICE REASONABLE : RESULTS SURE : LIFE EVERLASTING 














WE HAVE THE ONLY KNOWN 


Remedy for Removing Oil and Grease from Boilers 


BOILER INSPECTORS INDORSE IT FOR THAT PURPOSE 


WILL PREVENT 
SCALE AND IN- 
CRUSTATION. 
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WILL REMOVE SUL- 
PHUR AND PRE- 
VENT PITTING. 


WITHOUT A SHUT 
DOWN For A YEAR 
AT A TIME. 


WILL CLEAN YOUR 
BOILER anp KEEP 
IT CLEAN AUTO- 
MATICALLY. 


WILL REMOVE ALL 
OLD SCALE. 


WE DO NOT USE 
COMPOUNDS OR 
CHEMICALS OF 
ANY KIND. 


JUST MECHANICAL WATER PURIFIER 


NEVER CEASES TO CLEAN AND DON’T REQUIRE A CORPS OF MEN WITH 
PICKS TO HELP IT DO THE WORK. 


ICE MANUFACTURERS 


DOES YOUR ICE HAVE A BAD TASTE OR SMELL? DOES YOUR ICE HAVE A 
YELLOW CORE? WE CAN CURE THIS FOR YOU AS WELL AS KEEP YOUR 
BOILERS CLEAN AND FREE FROM SCALE. HAVE SOLD ONE HUNDRED 
MACHINES TO AMERICAN ICE CO. ALONE. DON’T DELAY. LET US PROVE 


WHAT WE SAY. 











JUST MANURACTURING COMPANY, 


207 Odd Fellows Temple, Philadelphia. 
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To Engineers MANUFACTUR RS OE 


A HEAVY 
WELL-FINISHED 
BRASS GREASE CUP A 


And a Large Sample Can of TRADE MARK 
Ba, REGISTERED 


Keystone Grease Storie £ 


We want engineers to know that Keystone Grease cannot be 
| equalled as a lubricant for any kind of machinery. 























Great extremes of heat and cold do not affect it—it will reduce 
friction under any and all conditions—it will not gum, harden, cake 
or become dry and mealy—it won’t melt and run away from the 
bearings. 

_ Try it where you will, you'll find that it takes but little to do 
the work and that little goes a long way. 

One pound will last as long as four gallons of high grade oil or 
from three to five pounds of any other grease made. 

Cost you nothing to prove this—Absolutely nothing—We prepay 
all charges—Send your name to-day. 





Mention THe PRACTICAL ENGINEER. 








KEYSTONE LUBRICATING COMPANY 


20th and Allegheny Avenue = = PHILADELPHIA, PA. 
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FRICK COMPANY 


ENGINEERS 
WAYNESBORO: FRANKLIN CO., PA. : 


f ECLIPSE 
> CORLISS ENGINES 


Ll Plain Corliss Engines, 
baad Ne st as Cross and 
: ~, Tandem Compound, 


Vertical 

Corliss Engines. 

Corliss Engines of 
h “4 codialh 

orse-power, 8: 

adapted for electric 
railway work and 
lighting for factories, 
mills and general work. Best regulation and economy guaranteed. Also 
builders of Steam Boilers. We solicit the furnishing of steam plants com- 
plete, including everything. Send for our Corliss Engine Pamphlet and list 


ICE MAKING AND 
REFRIGERATING 
MACHINERY 


We furnish complete 
plants for ice-making 
and refrigeration for 
Breweries. Packing 
Houses, Cold Storage, 
ete. All refrigeratin 
capacities, from 2 to 
tons ; ice-making plants 
: : ips 25 from ! to 1000 tons per 

day. We publish a book 
describing Ice-Making and Refrigeration, which will be sent to intending 
purchasers, 


NEW YORK OFFICE: Taylor Bidg, 39-41 Cortlandt St. 










<ouk 














: ~o ae - 5. 
ENGINES*» BOILERS 
SATISFACTORY EXPERIENCE 
FAYETTE, OHIO, Aug. 9, 1903. 

ATLAS ENGINE WORKS, Indianapolis, Ind. 

DEAR Sirs :—My experience with your engines has been quite 
extensive and they have been very satisfactory to me, and would 
be pleased to recommend them at any time. 


Yours very respectfully, 
R. M. COLLINS. 





CATALOGUES ON REQUEST — = 


Dent P. udiemapotls 











The Stilwell Heater 


will use your exhaust steam and furnish pure hot water for 
your steam boilers. 
It will heat your water as hot as the exhaust can make it, 
and do this always, and there will be no deterioration in heating 
efficiency because 
of age or because 
- some one has for- 
gotten to clean it. 
It will give all 
the purification ob- 
tainable with ex- 
haust steam, saving 
the exhaust in do- 
ing the heating, 
— the returns 
and live steam 
drips and giving 
purification in 
other ways. 

There are other 
advantages derived 
from the use of this 
' — , Heater, fully ex- 
pie , — in our cata- 

: og. 


The Stilwell-Bierce & Smith-Vaile Co. 


DAYTON, OHIO. 
PHILADELPHIA: 619 ARCH STREET. 
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Made in straight line and Duplex types; single and multiple 
stage Compression; steam or belt driven. 
If interested, write 


The Stilwell-Bierce & Smith-Vaile Co. 


Philadelphia: 619 Arch Street. DAYTON, OHIO. 


San Francisco, rx and 13 First St. New York, 141 Broadway. 

Chicago, 31 Dearborn St. Boston, 73 Oliver St. 

Cleveland, 1116 New England Bldg. Baltimore, 1507 Continental Trust Bldg. 

Pittsburg, Smith Block. New Orleans, 304 Hennen Bidg. 
London, E, C. England, 97 Queen Victoria St. 


WE ALSO MAKE 
Steam and Power Pumps for all porgoee, Condensers, Stilwell’s Feed Water 
Heaters, and Victor Turbine Water Wheels, 
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JOHN J. SPROUL, Vice-President and Manager 


HAVE YOUR 


ELEVATORS 


REPAIRED 


W. J. GREENHOUGH, Secretary and Treasurer 











Keystone Elevator Inspection and Repair Go. 


Removed © 923 Locust Street, Philadelphia | 


Keystone, Main 10-06 BOTH ’PHONES Bell, Filbert 22-58 
We Carry Repair Parts in Stock, and Will Work Holidays and Nights When Necessary 


ESTIMATES ON NEW WORK 





E LE VA T OR ‘RE PAIRS 
MORSE, WILLIAMS & CO. 


PHILADELPHIA 


We have the largest and most complete Elevator Plant 
: in Philadelphia, also a down-town storeroom, and skilled 
mechanics, especially for Repair Work. 





Excelsior Elevator Company 


1/Passenger a Ereight Elevators 


4\3-420 Heed Building, 1213-1215 Filbert Street 
PHILADELPHIA 


AIR CUSHIONS, Automatic Car-Locking Devices, Mechanical and 
Electrical Indicators, Automatic.Door [echanism, Steam and 
Power Pumps, Electrical Annunciators, Safety ‘Gates, Air 
Pumps, Air Tanks, Pressure Regulators, Etc, 


Repairs and Alterations of Elevator Plants 


A SPECIALTY 
Bell Telephone 3-47-60 Keystone, Race, 1-47 








METALLIC 


It is used everywhere and we have no 
complaints. : 


FRANCE PACKING CO,, Inc 


44444-44444 444444444 





FRANCE 





Brooklyn, 237 Sackett St. The Ring that made this Newark, 143 Commerce St. 
Chicago, 1101 Manhattan Building. Packing famous. Boston, 35 Oliver St. 
Denver, 307 Mining Exchange. Cleveland, 707 New England Bldg. Pittsburgh, 403 Park Bldg. 


FEFEFEFEFEFEFEFEFEFEFEFEFEFE EEE FE HHH H$4+ 


PACKING 


For Ammonia 


rods, only a few have tried it, but those 
few are ready to swear by it. 


State Road, Tacony, Philadelphia 


+ ih 
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SEARCHLIGHT IS SUPERIOR 
TO ANY OTHER SHEET PACK- 
ING on the glob. WE WILL 
PROVE THIS TO YOU on any 
chemical, steam or pressure test that 
you desire. 

YOU ARE THE ONES TO JUDGE 
THE MERIT of one packing over 
that of another. 


CLAIMS WILL NOT MAKE 
YOUR STEAM JOINTS TIGHT. 


MAKE A JOINT OF 
SEARCHLIGHT alongside of the 
packing you are now using. 
DEMONSTRATE TO YOUR 
OWN SATISFACTION 
whether or not it will give you what 
we claim— better results than you 
have heretofore secured. 


Manufactured under 500° of heat. 


CANNOT HARDEN IN 
SERVICE 


THE REPUBLIC RUBBER COMPANY 


Patentees and Manufacturers, 


YOUNGSTOWN, OHIO. 


“1215 MARKET STREET, Agents for PHILADELPHIA. 
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MORE MONEY IS LOST 


Through the wasteful condensation of steam than 


IN WALL STREET 


And most of it could be saved by good insulation. This is a point upon 
which all expert engineers agree, moreover most accidents to engines are caused 
by excessive condensation. 


Norristown Coverings 


Will save their cost out of your coal bills within a few months and then will ° 
continue saving for many years. 





pe eS 


Fill out the coupon at bottom of page and we will send you estimate 
of cost for covering your steam, water and brine pipes, or boilers and heaters, 
and we will tell you how much you can save, free of charge. 


SEND FOR CATALOGUE E. 


NORRISTOWN COVERING CO. 


Main Office and Works, Norristown, Pa. 





inna rate ER ag id cia TPR ig. . 3 nas P ia Sapeeara 





—— BRANCHES—————— 
BOSTON, 412 Atlantic Avenue NEW YORK, 242 Water Street 
BALTIMORE, 113 South Gay Street WASHINGTON, 1208 E Street, N. W. 
















FILL OUT THIS COUPON AND MAIL TO US—IT WILL PAY YOU. 



























































Norristown Covering Company, Norristown, Pa. 
Please give estimate for covering the following pipes and fittings: 
RUN aka ans Sues Kb gS ebicspiei avn oacvbvnasaGbek Gude iwidenegn bacboscbeibbe | If covering is wanted for Boilers, Domes or Heaters, 
UENO clair arcs as schon xcachseisecaah cnaibiahus potbsoimbid cath Ubeiadobe || please state whether block or cement covering is preferred, 
Se ENT Sh _ give circumference of, and length or height of each, 
IE A sccmosinnssiren ps ssobsnepignusiiebuladielohghhtn stained ipeeeh | 
|| as follows: 
Are Pipes Cast or Wrought ?...............esscssscssrecerccserecsssssssceseseerers | 
How Many Gate Valves ?..............s:cccesssssseceeeeeees geteees. wndnsanan seosseoss EEA SRO [YP ae aa Te a ee ea rae 
Give size of different pipes and total number Of fittings for each | 
as follows: eet os Dee fF RAE RUE in vasa caitdonttinchdauevacuey stated bacesins espckscdesad 
SIZE | Peer | BLLs TEES | VALVES | CROSSES 
é | | : || Distance Around Heater...............seesceeees on Rear Fe 
| | | | SAE GE. POMBE cccieccitivinedesysatectvovsngosinlceel caativackes 
ae ee 
ne Be | ot Pe ee SS PRE RUN DGG. i isis esis eck iinc cs ocncieh cncevanacdoues 
| | | | | 
aes Ree RE SINGS 55 55k sic scscnsidenbebgioasanysaseesgevetvacasssechthe 
, : 
ect : os ERE! Ws Bebe: - Any engineer can apply our coverings or cement— 
we send full instructions with every order. 
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THE LUNKENHEIMER 

“~y 7 7y “= CY 

SPECIAL ITES 
Honestly ‘made and always of good value; 
Wherever exhibited invariably carry off the 
highest honors. Specity ‘“‘Lunkenheimer’’ 
make and Order from your dealer. Write for 
catalogue of Superior Brass and Iron Valves, 
Whistles, Injectors, Lubricators, Oil Pumps, 
Oil and Grease Cups, etc.’ -AlF goods tested 
and ‘inspected, and warranted to satisfy. 


THE LUNKENHEIMER CO. 
CINCINNATI, OHIO, U.S. A. 


Rate New York: 26 Cortlandt Street. 
— London: 35 Great Dover St.,S.E. 


Chicago. 1893 ‘New Orleans, 1876 





Buffalo, 190% 


a 


Philadelphia, 1876 


Sales Agents for Philadelphia: FORD & KENDIG CO., Nos. 1428-1432 Callowhill Street. 


Engineers are invited to call and inspect a full line of our goods. 











NONPAREIL CORK 








STEAM, BRINE AND-AMMONIA COVERING 
WATER PIPE COVERING 


Sheet Cork for Cold Storage Insulation 


Cork Cement for all Irregular Surfaces 


Boilers and Tanks 








JOHN R. LIVEZEY 


1936 Sansom Street 
PHILADELPHIA 


1208 E St., N. W., Wash., D.C. 


THE NONPAREIL CORK MFG. CO. 


Gerken Building, Chambers St. and W. Broadway 
NEW YORK 


177 LaSalle Street, Chicago 
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JOHN R. LIVEZEY 


Builders’ Exchange 
PITTSBURG 





13 S. Gay St., Balto., Md. 


=~ 
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JENKINS BROS.’ VALVES 


are not constructed with metal against metal, and constantly 
having to be reground—thus soon wearing out valve—but are 
fitted with, and depend on the Jenkins Disc for making a perfectly 
tight seat. Our regular Jenkins Discs will withstand the action 
of high pressure steam, oils, acids, etc., while our soft discs are 
made expressly for water, gas and air service. Jenkins Bros.’ 
Valves arg the easiest and cheapest to keep in repair. 














Jenkins Bros. “Y” or Blow-off Valves. 


The construction is such that it has no pocket, or anything to 
obstruct the passage of steam or fluid. In closing it shuts against 
the pressure. Its internal arrangements are similar to those used 


in the regular 


JENKINS BROS. GLOBE AND 
ANGLE VALVES. 


It has no superior as a blow-off 
valve, and is especially adapted for use 
in Paper Mills, Sugar Houses, cr 
any place where the passage of a thick 


wee Body, Screwed fluid 1S required. "Iron Body, Flanged 














coment = Packing | Pump Valves 


NONE BETTER, 


- PwE PIES: Die As it makes joint instantly, and 


06; Caan N6e 3 will last as long as the metals 


which hold it. 
ei NG« Vics ei 


PIGS NONE CHEAPER, We make different grades suitable 


for all kinds of service. 


SG 


As it weighs less than many 
others sold at equal price per For high pressures or elevator ser- 
vice where the water is often oily, 
Jenkins Bros. No:.88 Pump Valves 
are especially recommended. 


It’s the Perfection of Joint Packing When ordering, state kind of ser- 


vice the valves are to be used in. 


pound. 





WRITE FOR “POINTS ON PACKING.” 

















Do not accept any Valves, Discs, Packing, or Pump Valves as “ Jenkins,” unless stamped with our Trade Mark. 


JENKINS BROS. 


71 John Street 35 High Street 133 N. Seventh Street 31-33 N. Canal Street 62 Watling St., Queen Victoria St. 
NEW YORK BOSTON PHILADELPHIA CHICAGO ‘ 








